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REFERENCE NO. 4 

RECEIVED APR 7  

ISYKXVXItf AgyMHkraaagwy FOBH 

SAS&Jifliti Oaaeea Avenue Landfill 

Ea«fifl-£aa£AtE4is Mr. Bobert F. Dolan 

XULigJ Town Attorney 

Allilidiiaa: Town of North Henpetead 

MiUti.: 220 ?leadens Bo ad 
Maahasaet, Now York 11030 

T r e e  o f  f r j a S f f l t j R -  £ a  p a r s o n  

I n e a r v i g y  g 1 f l ;  

!.D. 130008 

SjLSfi.: 20 January 1986 

ElhOBt Wflj,: (516) 627-0390 

gsrsona Mflfciag Coaea^fi» 
2A Bepraseatativeo: 

Shultz/Ligotino 

Landfill aita 111™ I T*t " "rUi ph°Eogr*pha o£ th* Beaton Avenua 
undcrataadiag of the ohreif f T Variou* *•?«««. of Che .ice eo give «• „ 
whieh have taken place cheri *® w«u *• the changes 

^e ori,'LlP^:to?A;.^\aL%iu"« Tod?* ^..c ia 
phyaical activity cent.* ««r. .,!r located. It is now bellfields, a 
began in 1978. The onl^aiSlL! Bejelopnent of the athletic facility 
hale been r*« ehii l—"" -ice 

« «.*n.x :tr* s .'Jleex .«rUc *ort*o""* 

location o^the^eco^^ld^i06^ OUt, ^ °B tt* oeber ®id® oi this, the 
an area of about 27 aeres—faill" established. The second landfill occupied 
conducted in 1962 when eh« l area=»» (based on a survey that was 

Slur. :r.s xzrzr™*£r.:*"" 
organic gardens. *««««. sad an area foraerly used by area residents for 

uatoaj*""* L"*eni «̂"o-»0o,£ veec clo.w jm j. i«?rL*e ™f V" " •>"« l>ara«d ao.c of ch.e, Hot 
Aceu.ll, ca.TcJLiH E!A ""l- th4 "*•*»*• for eh. «... ".r. ia o'o.r.eiM 6urMd 4 Ur«* P<>«iea of eh. rn> g.ch.g. uhiU eh., eh. uLm" " mk*°m h~ ™ »"»«*« «T h«.S ,oa. iaco 

^ec" oC«"ej'LLlh J:6?a^Phil.lif>U <"« «*• ..ueh.ro UoOfiU !•?"• 1953 " l963> eh" ">• =oreh.ea UoOfill o«c.l fHI c af^T 39S3.UBtl1 " rc.ch.O c.Mciey and elo..d ia 19M. . 
«P.r.e[.f! !o h^l«?!r«i0* U"- 1"0' '«"»» «• f'U. of ..e. 1974. He. Do loo iadie.eed ehae eh. aoreh.ra l.adfill 



i* 
*• i88"8888 tut a. 

. 18 88811 «f«« 8888 pn>l>«bl.y see eouriiitnr.tb.t .... 

i-i"; »- ••• 

Cravol, «nd Colonial Sand and StoB^'^t!"4 delude Fiatland Sand and 
oparaeiona ac the aite aa earlv aa 1942-43 )"*%?"*« aaad Pie® «ad mining sss x: a^rsLisrsr - -
set jssriir :r£-I:H"F" «»r* 
Wfiu.«... ^STLSSSTLS^— 

-« e«a o« eaaeoea through the Manaheeeet Highway Depereseag. 

tke facility was backfilled to grade with 
B8»,h °l 88888 <mu .. es. „u u^au !. Lri^?ii'u ft* 
£Ih."«:.£ %\? *""o< -2? *««Jiir 
primarily i. ,„. „.. io "" U-"" 

,o62Md^J'0nfii ia£e^aeicm reived froa Mr. Dolan included: 10 Seoteaber 

Beapstead c^b^uMd uLSll!.?6**"- ** **" T°W °& 1408:611 

kiiiiTz IZ: j:r,"phic*1 mp °f i—«» p«p— »y 

Aerial Fhotogsapbt (dace unknown.) 

Lh"IL.r£e£ 1 •«'" *" " » 88 88888888 «—n of 
ae I have revised below C° ^ Scienc® aad technology interviewers, or revjtsoe oe&ow, ia an accurate aceount. 



fa^inam (alaa^ reus la garret; nann re abav eyirffimu 
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HTB.W2KB A*ntPffflg 
! } m  r1* 

SiJL£_i!dB&s Denton Avenue Landfill 

PggffgB gffHB/HIBBrt: Mr. Clyde Perro 

ZiLiA: Gosaiseioner of Solid tfeste 

Aff^UaSiftas Town of North Hempstead 

AritiggBA* 220 Plandone Bo ad 
Manhassct, New York 11030 

fff f * Xa person 

130001 

&A£fi: 20 January 1986 

: (316) 621=0906 

EA Bepresentativee: 

Shults/Ligotino 

2 :rrrd ~ Mrui *•«««*• ««- •.«. *«. 
onderstandina of cu! ! f f varzoua aapaetc of the eita to give ua an 
which have SkM plael^hlS oi2°Sha°i«eh* fa0iUe?° *• w«" «• e»e changes 
where the original Denton Avenue Landfill™!* toci^d al®®8.Eves«re®a Se*«« " 
physical activity eeatar and a .e.di» rl located. It is now ballfields, a 
began ia 1978. The flal»'tifahi«». 0®w«l©pmeat of the athlatie facility 
have bean relltadWtl/ltthU i—"U «it* 
incinerator a !L«l f • 8° locations of an original 
Considerable changes ** Jddieio® to tfaat ware established. 
and highway garaJ LJ^rt property. A public works offica «7 garage are steading where ehe incinerators ware. 

location of eha^econ^ulldfii{**** °ue* a®d 0B eh® oeb«r aide of this, eha 
an area of about 27 aerea»-an aid**.®?eab*iata®** The second landfill occupied 
conduce.. in 19.2 vbea tha 1 «*„. *1.10, araa-- (baaad on a wi. tbat waa 
1970a. f il. -!V* "* lM*."V P"«»«o0). Iu cbe Lac 1960. or a.rly 
Parkway tZ *"" 
migrated into neazbv heuaaa •« k-1 fap. wae aPPll®d, landfill gases 
been any probleas with »•«> -• . e® b® installed. There have not 
facility, and an organic sar^e^hL^h A fC® boy'a ciub «od senior eitixens 
parcel i, «B old drit^ IS *1 *** bttiU 00 £h" ^^el. Also on this 
organic gardens^ ^t®# ®nd an area foraerly used by area residents for 

pI«VJ."'1a«*JJ£.MMrfrr?b*V*nMe U-HU t 0 ,,k iB "O-400 Of Mrt.t. 
war. .L„d d« l7l),TlJ! "" "?"«• V™ "«™0 >•' of cb.c, bar 
telc.ll,, tb. 7L .'I'"*"' "M.'4r """"I' for eb. araa. 
»«r. la oparaeioa, aad it ia —' h™ et thB "" *••*•«• »hil* t6,7 
the landfill. aueh raw garbage say have gone into 

terlU opIrn^"«r«tba«l>l9M,Mlll9j" ^tbT "* M"lm U""il1 

oparatad fro. 1943 aaeil it r.«bte capLuJ £?'.SLTif *96«l'TiU """ 
< * • " "  

i97A. Mr. Dolaa indicated that the northern landfill 



,5ĉ lt 

ESStS'iriss"1ia mi- **• "m «i»e «h. ctB.«r«. 
(probably) otopp*™S£L"J£ SSSoir^T"-1"0*7"""" eS* "te* 
capped ia 1974. Mr. iadicatef AltehlV"* ***LCh® ®?M WM (probably) 
eba southern parcel ia (about) 1930 and ata^e-
laciaeracer bad baea prirataiy-owaed prior te^r £ J" ! 
«b«e garbage vent to ehe property before ir I is °° W*T of lowing 

auaiag operations as eba site as eerly^I 1942^3 ) £.*£ '*** pita aod 

(reported) of tba aorehern area wasKumL Z « fo,RMr OWB*sr 

obeaiaed the property fxon Colonial Saad andsc-n ®"^U4C®* ^r* Pasquate had 
of final closure (1974) coincides with che^«- i°* C®"P*ay« The reported daea 
roobiostoa. «... wi, :'£"u *? I*" 

°° A"— l-«". »«• rraaaportab "* 

zzxrJzr. s-rs.?-«-«» -. 
-Savr* ssrf rs: £££SSSS*5? -• 
no residential walls nearby all aunalv i« ™ Public dorks. There are 

x?,: T t̂ii £ H r »  « *  £ - - s .  £ u  
=001. .lobar.*. .. eaa b. 

tepcb*o('emrT« illf'S*S«"l* *uL f 111 ?art*J®—,h,r* «o aooadiop. tt. 
opproaiaacoly aij'IS."J£ bT.^"^ T 
dtffififi flfieflviPiAn #A(D to. _ ,  ™5«4 Affia W9Gd BflVO biiQ (OUfld 
priaaril, ia eh. „„ .horS™ .5oJni'.^S"u.d*,0*it*< "" *U u-fm 

l«JMd»fi'"111^ la<e™"et=» rocoire. fro. Mr. Doloa Loelu.od: to Soocnb.; 

.̂.usrbT.s Srr::iiLTi2.niS.!"-u- * 
CklllTi! ilrt.' •" °f nortt,r« lorffill oroa. Pr.p.r.0 by 

Aerial Sbetegrapba (data uakaown.) 

tb^lLISlsiS vSSn'S"eripe."d 1 *«"• tt"lt u •« «««»«• •*" 
..iS^StllSSL " " ScUBM »«*»lo«7 iasorviawoM. or nave rev&sed below0 is aa accurate account. 
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Pifure 1.2. Site .hotel, Demon A  
Damon Avenue Landfill, 20 January 
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DEJJTON AVENUE LAHBFXLL - PHOTO LOG 

Ehoeg 

1-1  

1-3 

U 

1-5 

1-6 

1-7 

1-8 

1-9 

1-10 

1-11  

1-12 

Atom «r. nutl. ». tk. rt»kt ..rtion of fhoco 1-2. 

thro ^A^fUl'ae^tha'iooehooo^e'11* northern hord.r of eke ao.th.fo 
•opafaeoo tko ewo loadfill omoo. "" l"«* "*"»• k"U 

—«  * •  — - — »  

Far^uiiaT acr?"" recharge basin to tha northarn landfill area. 
In tha Uft8Lr£ioB8Jht£° 1* buil<Sin«8 •*•«« HUlaida Avenua. 
the aathan# £«L ^st^leL^;" * ^ °* bl-ek «*" *hich «• 
landfill. located along tha weatarn adga of tha northern 

Northeast view serosa the recharge basin. 

t̂ r'dTS:̂  p#rti- ef eh* 

t^Ek ^ °f ehe 9°"h«« ares to the 
kTnll ? Biat^et storage tank located along Denton 

ann&s courts are located in the eester right of the photo. 

D L̂Tâ s."̂  W -°rhrra lMdfiU 60 eh® '—*«• Water 
ball field lilt 3^5hlocated along Evergreen Avenue (Figure 1-2). A 
in the cmalJ * it ® athletic complex built above the landfill, is 
tk. TOTOMJJ t.™K0t°; "" U » •Uo.eio. cko. 
of the photo. Tennis courts are located in the center left 

"" UndfiU M ">« portlk* lot iooid. 
fiold II ".eh* «"«i« facility. Tk. boll 

is in the left center portion of the photo. 

Av««!T̂ J!r ,**1?" eha •#ueh«» landfill area towards Evsrgreen 
eha iadiJ^Lir *?" facili*y in eh® eentar of the photo houses 
is tha Mhaal Ia 6418 di*e®oe®» center left of the photo, 
alone Lsonant a f along the south side of Evergreen Avenue. Roses 
along Leonard Boulevard are center right in the photo. 

n~? ,h* 1—««1 or.0 to tk. kOM. 
« ^ «"«« «•" kuilt ok... tk. 

orthweetern corner of the southern landfill is visible. 

seueL™*lai^J^iL*eM*'4 ®°1Ul®Va3rd o£ th® *••*•*» perimeter of the 
not visible du\ 'VA*" ^®nitos'iaE *«H« loeated in this ares were 
not visible during EA's site inspection. 



— a u r u r V A i l x  

^ D""° to""" u~"iu "" (li~ *«" I.o. 130008: IP* 1.0. ».. 

"Mail 86 919). located .outhve.t of eh. intersection of Oonto. .od Hill.ide 

Avenues in Nov Hyde P.tk, i. inactive l^fill that operated icon 1953 Co 

"" <Fi8U"* - '"2i fh«» -I). tl-e property, ovned by the 

Tovn of norm I^et.ad. co.si.ts of Co 27-e.r. rectangular pl.t. ..p.r.„d by 

• l.r8. recharge baain. Both Isodfill. ,n,tnIM u oU ,>od pi„ 

close to the voter table. There is no documentation of hazardous 

vsst. dispo..! St th. landfill .„d th. superiutsndent of th. To™'. Ss.itstion 

Oep.rt.ent ha. describe th. vsst. nat.ri.l, in general. .. nunicip.l tsfuse. 

The southenaost landfill ... cloaed in 1963. Open cloour. of th. northern 

l a n d f i l l  i n  1 9 6 4 .  a  c l a y e y  f i n  . . t e n i a !  . . .  t ,  w  f m m  o f  ^  

landfill surf see. Soon th.ro.fter. .ethane b.«.n ni,rating into nearby 

howe. I, the .arly 1970a. rents vera inec.Ued in the affected he..., a 

trench backfilled vith crushed rock v.. inat.lled on the northern edge of the 

landfill, and rent pip.. .... .«* into th. landfill .... to allariat. th. 

problen. The Tovn of Porth Henpatead a,reed to .onitor ... on a ...kly ba.i., 

and ..than. ... continued to he a problem at eh. northern landfill throughout 

the 1970s. 1. 1980. «ir nonieorin, of a.v.r.1 other eo.ts.in.ne. revealed only 

the preeene. of ueth.n. in the Sround. In 19®, fir. ,round-voter nonitorini 

veil, vere installed devngradient of both landfill, .nd sampling rcro.Ud 

concentrations of ——onia, lead, iron, diaeehylnaphthalene, and 

several phehalatea. For the purpoa. of HRS .corin(, iron v.. used to coufiru 

. role... to tround vater. A ...... County 8ep.rtm.nt of Health conaultant. 

upon revtevtng the analytical data, concluded that a plena of ground vater 

1- I 



C0B6«BlBSead by i?0n aad Uad ha# |8igJraead #e lga#6 ggg fe daWngradUae o< eh# 

noreh landfill sice. Currently, cha Denton Avenue Landfill prepare? ifl tha 

°f Ch8 M°reh recread one I facility. Neither methane ga. nor 

ground vaeer is currently sampled. 

Th. HtS .cora. .. Migration «c. (Sf|) . (s . 4I.1S. 
s ' 
» - Oi S. - 0>. eh. high..c .ct.in.bl. for thi. .it.; Fir, «vi Enplo.io. 

Sc. (sre . H/4)i Dic«t ConCMC Sc. (SBc) - 0, b—.. ch. north.™ 

till «.. h.. raport—ly b... con.r- nich nor. ch- 2 fc of capping —rial 

*M "" "nth*™ £iU »« «"»•" to b. -«,».,.i, co.«r—• Th.r. i. . 

confer—, rain... „f cone—in—t. (iron) Co ch. groo- naear. It i. 

roc—— ch.c Ch. none .cap of .ic. inn..ci,.ci« inralr. ch. an.Uaeion of 

eh. horis—col «d n„ti-l -c-t of ch. ,ro.-™.e.r a-ta-nati-. Thi. i, 

acepa of a Ph—« II acuOy p ebarafora, parfo—aaea of a Phaa* II 

investigation ia noe recommended for ehis site. 



2. PURPOSE 

** °*°t0* L'aitiil *"* — «•« i. th. »„ r.rb st.t. „gi.try »f 

tv. lUurtm v.stcs Situ biciuii it tn inactive landfill nd ground 

»«t.r dougradiu, of th. .it. cut.iu to. 1...1. of conciunt.. 

"" "•* 1 '"".tis.tiu of thi. .it. ... to: (1) obtain 

...ilrtl. record. .n th. .it. hi.tory fro. fUnr.it ounty, .nd l«.l 

"™i"i 0*t*U » •"« topography. ...logy, local urfu. 

t.r nd ground-voter ..., previous conuniaetion aaseaenents, art local 

deaographica; O) i.t.triu .it. oper.tor.. ... ,th.r group. or 

individual. kno.ledg.ebl. of .it. operation.; (t> conduct . .it. in.pe.tioa to 

observe current condition.; .nd (S) prep... . Pbu. I ..port. Ib. Pb... I 

report include. . guard tanking Score (HXS) and as u,Hnnl 0f tb. «v«il.bl. 

iaforaaeioQ. 

2-1 



3. SCOPS OP VQSS 

• ».« I „ th. ^ UBdau <iM iTOlv- a u 

b, u U, M md 

^ '0U~in« « MMM. eMtK^! 

Mr. Robare DoIan 
Teen Atlnrrutj 

Town of Nor eh Hsaeeeeed 
220 Plandooe Soad 
Msnhaasee. Nw York 11030 
(316) 627-0390 

Mr. Clyde Parr® 
Cfflaaia«i©a®g> off Solid Vaaee 
Teen off M®reh leapseead 
220 Plandooe Soad 
Haahasaee, lev York 11030 
(316 ) 621-0906 

Mr. Anehoay Caadala. P.2„ 
Senior Saaieary Engineer 
New York Seaea Dapareaaae off 

Eeriroaaaaeal Coasetyaeioa 
Diviaos off Solid Waaee 
SOWY Canpue - Bnildiag W 
Seony Break, New York 117% 
(316) 731-3P 

Mr. Larry 8mm*. ?.B„ 
Publie lealtfe Sagieaar 
OMi.. ci IHwrid u. •«.*«. 

Vasee Kaaagoawas 
®dP«*®*«ae off Baal eh 

240 Old Cannery Boad 
Minaeia, Haw York 11501 
(316) 533-2406 

srfim Bnir 

Siea History 

Site History 

Sic® file 

Site Sila 
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IflgQgMBiaa 

Buii* "" "««t 

„ 8 of Industrial and Basardous 
Kaaagaaane 

2 40 67 0*P®*«a«8e of Heel e h  
O l d  Counery Bead 

Mw Y<»rk 11501 
(516) 535-3314/533-2406 

Mr. R«via Halter, p g 
New York Seats Deparaient of M° fil«'i»*®™«ion 

EovtroBseatal Conaervetioa 
50VWoir^fd8"8?dSa" W"ce Knforeaaant 
Albaay, N«v York 12233-0001 
(518) 437-4346 

Mr. Joha laaaetti, P.E. „ 
Maw York Seata Department of fain/information 

Environmental Conservation 
Bureau of lenadial Action 
50 Wolf Bosd 
Albany, Kcw York 12233-0001 
(51§) 437-5637 

Mro Earl Barecabg P B 
New York State Bap«ie^ae of H® £il®/ia2em®£itm 

Landfill Operaeioaa 
Yatraae Bead 
Albany, f?aw York 12205 
(518) 457-2051 

Mr. Peter Skinner, P.E 
M«W York State Attorney M® £iu'iaf©™«ioa 

General'a Office 
Been 221 
Justice Building 
Albany, Raw York 1222A 
(518) 474-2432 

<*»"• «*•«» fit. HI. 
new York Stat® Department of Health 
lure an of ?<«ie 8«he tame a Assessment 
elaon A. Rockefeller inpire State Plana 

Corning Tower Building, Been 342 
Albany, New York 12237 
(518) 473-8427 
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Jsaes Covey, p.i. 
Stake Oeperteeas of Besleh 

M?jw *•• Tort 12237 (518) 473-4637 

JJf. Rocky Patios®, Aety./ 
«*. Louae A. Rvaas. Aety# 

«w York Stag® Oepargaeat of 
Eaviroaaeaeel Coaaerveeiea 

iviaioa of Eaviroaaeneal Eaforeeaeae 
202 Manaroaeek Aveaue 

< « «  ' I Z Z i * * " T o r t  

^r* Mersdeu Chea, P.E. 
Rev York St«e« Deparsaaae of 

aviroamaeel CoaMmeion 
Bureau of Site Coserol 
50 Wolf Stood 

Ww 7ork 12233-0001 
(518) 457-0639 

Joke Wo 0aerd 
Seaior Wildlife Sielogisg 
ev York S^aca Oepergsess 

Cosuncsi£y Wager Supply Agios 

No file/iaforaagioa 

Site file 

habiEegg 

<^mwiSToei 
iIdlife Resources Ceaser 

Siiaifieoat Sebitat u"J 
polaar, Nov York 12054 
(518) A39-7486 

Hr. Perry Eats 
O.S. EsreiroBMBeel Proteeeioa Agcoey K° fila/iaferaiaeioo 

ROOB 757 
26 Paderal Pleso 
Wev York, Rev fork 
(212) 264-4593 

Mr* Bo® Hjrets 
Chief Officer ftmaivace? M U*8*! SasPPlWw«t®r 
Waasau Coaaey finer in a« *», QaaUty laforaagioe 
240 Old Ceuatry toed 
Mineola, Rev York 11301 
(516) 535-2201 
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Mr. Doug P£c« 
W«w York State Deperfsese of 

Kaviroaraasel Coaservatioa 
"iviaiea 0g v«ter 
S0BY Caspua = Buildiag 40 
r ??rT ?rfolc' Ww ^r k  11794 (516) 751-7900 

Mr. Dave Bartow 
Aa-iataae firm Marshal 
Nassau Couaty 
399 Jeruaalea Aveaue 
Uoioodal., New York 11553 
(516) 566-5800 

Mr. Miranda 
Public Works Superiatendeet 
Carte. City Water District 
•351 Stewart Aveaue 
Garden City, M«V fork 10923 
(516) 742-5802 

Mr. Leonard Palee 
Superiateadeat 

SMM Wae®* »ii««riee 
P.O. Bex 177 
Praakiia Square. Hew York lieio 
(516) FU-0780 

Mr. Michael Stebae 
Water Superintendent 
^ohasset - Ukewille Water District 
170 East Shore Read 
Kashasset, New York 11030 
(516) 466-4413 

Mr. Harold Merges 
Towa Engineer 
Town of lestpetead 
220 North "Tnrfnei Bead 
Manheeset, OMS York 11030 
(316) 794-6180 

Mr. Beeker 
Eagiaeer 
Jaraiea Water District 
410 Lakeville Bead 
Uke Sueeese, New fork H042 
(516) 488-4600 

Well logs 

Iaforaetiea regardiag th< 
threat of fire ead/or 
asplesion «t the site 

Public water supply 
iaforaetiea 

Public water supply 
isferaaeioa 

Public water supply 
iaforaetiea 

Public water supply 
iaforaetiea 

Public water supply 
iaforaetiea 
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Mr. George Loo 
3J.eerie e SuperiaeeadoBe 
Albertaoa tfaee? Bieerice 
136 Shepherd ZftfiSQ 
Roalyn Heights, Hew York 11577 
(316) 621-3610 

Nr. Joseph Paseariello 
Diaeriee Supervisor 
w?®®U Water District 
1 6 7  E l m  P l a e e  

Miaaela, New York 11501 
(516) 746-0730 

Mr. Whiteside 
Supcriateadeae 
k°n$ lalead Water Corporaeioa 
733 Suarise Highway 
Lyabrook, Hew York 11563 
(516) 593-1000 

Mr. Mahseey 
Pare Vashiageoa Water District 
P.O. Sex 432 
38 Seedy Hollow &®«d 
Pore Waah£ageoB8 Haw York 11030 
(316) 707-0171 

Mr. Joseph Palogosia 
Superiateadeae 
West Beapetead - Heapsteed Gerdca 

Waeer Diaerice 
575 Birch Seraae 
Weae Beapstaad, Hew York 11552 
(516) 463-1180 

Ingagumgjflfl 

Public vaecr ouppiy 
information 

Public vaeer supply 
information 

Public vaeer supply 
reformation 

Public waeer supply 
information 

Public waeer supply 
information 
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'• SITE ASSESSMENT - DENTON AVENUE LANDFILL 

SITE HISTORY 

o 5 „• *° 1<"wmi lM"«« «PPVoxi.atatv 

0 , 5  m i  " " "  < *  " »  n u . t .  o f  » „  M .  P „ k  .  .  T  

Cou.ty »„, V y yy """" . * .»~V,v l c .  a .  I - f l u  CTOl i . t .  o f  ^  

-r Plow aaparated by . I.„. . , 
S® b®®in (Appandtx 1.1-1). 

of th. f.eiUtT ... elM44 

an<l la atw che 8iea of the Noreh 

. ?®«clonai faexUey (EA Sice Inspection. 20 Jao«ayy i986 flQd 

1.1-D. The noreh.™ LndfiU W88 d...lop€d in , ̂  0n 
purchased from Eu*e«- r n « Property 

c. 1. 1*2. n.i. lM-fm .. .  clo... in 19M 

-acanai accaptad ac th. Da.to. Avanu. L.pdfiU ha. b..„ d..arib.d by a ....r-

ineendeae of the Tnun*. e top. . SaaieaCLon D.p.rt™.t .. re„iciMi n<.M ^ Mly 

"*"* *CC«pc«d f«® industrial .ource. v.. wood afttl ,w - . a® woed aad Aboard (Appendix 1 .1 -1 ) .  
ring routine 8ita inspection. in 1 977 , a WCD0H in.p.eeor observed chae 

«" '-'"l co.af.tad of voll-daconpoaad 

- o.Ly Un„ _ pue.t ^ pujeic ^ Mtai ^ 
vi8ible (Appendix 1 .1 - 3 ) .  

LandfiUi., oparacioaa b.M. ta th. ^ ip ^ ̂  

ovi.io.Uv ...d a. . ..^plE by th. FUtland. S.ad apd Stay.! Coap.py. ih. 

- «. * to at 1.... A3 ft b.L~ _ po„io„. 
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the property, ponded water was observed by eyewitnesses, suggesting the 

excavation extended to or below the water table or s perched water condition. 

The entire flour of the site was reportedly cowered wieh refuse and then an 

intermediate cover was added to start a new lift. There was also an 1 

incinerator purchased with this property in the early 1930a. The Town of North 

Hempstead eveaeu.liy built an additional incinerator in 1933. The incinerators 

rued moat of the estimated 350-400 tons of garbage accepted at tha landfill 

each day (EA Site Inspection and Appendixes 1.1-1 and 1.1-2). A total of five 

lifts brought the exesvsted oite to grade in 1963, and this portion of ehe 

landfill was closed and replaced by the northern section (Appendix 1.1-1). 

Tha northern plot of the Denton Avenue Landfill is approximately the same site 

ae ehe southern fill area and was also originally used for send and gravel 

mining. (Town, officials believe Mr. DePasquale obtained the property from 

Colonial Sand and Stone Company (Appendix 1.1-2).) This excavation extended 

close to tha water table as indicated by the presence of ponded water on ehe 

boteea of the original pit. Landfilling. in ehis section began in 1963, and 

reached capacity in 1966 (Appendix 1.1-1). Following closure, a clayey fill 

material from excavation activity fey extaneioaa to the Northern State Parkway 

waa used to cover 90 percent of ehis seetion of ehe landfill. In some areas, 

the cover wee reported to be 4 ft thick (Appendixes 1.1-1 and 1.1-2). 

Afeer ehe final cover waa applied eo the northern landfill, methane gas began 

migrating into nearby hemes (Appendix 1.1-2). In the early 1970s, several 

abatement techniques were initiated eo alleviate ehe problems. Vents were 

installed in ehe affected homes and a trench waa dug about ISO ft south of 

Hillside Aveamm on the northern edge of ehe landfill ami backfilled witb 



crushed rocks ia addition, vent pipes were auak ia60 eha landfill mass 

(Appendixes 1.1-2 and 1.1=4). Oa 21 Septet 1976, representatives of the 

NYSDEC and ehe NCDOH eolleeted gas samples in che landfill area as well as 

pomes outside che perimeter and found ehae the problem was still not ia 

control. A hole dug in the ground at ehe venting trench caught fire after 

pplying a lighted aaeeh to it, and continued to burn for ae lease 15-20 

minutes. The fire continued to burn despite efforts to extinguish the flaaes 

and it was necessary for one of the Town's employees to obtain a sprinkler 

truck in order to eliminate the fire (Appendixes 1.1-4 and 1.1-5). As a result 

of their findings, che NYSDEC on 27 September 1976, called for corrective 

action of the problem along with a program of routine gas monitoring and 

surveillance. The Town of North Hempstead agreed to take gas readings on a 

weekly basis (Appendix 1.1-5). 

In 1977 , the O.S. EPA changed the air standards for the area end che 

incinerators at the Denton Avenue Landfill, ecill being used to burn raw 

garbage for another landfill, had to be shut down. In 1 978, development of 

recreational and athletic facilities began. Several bail fields, a physical 

activity center, end a stadium were built over the southern landfill. About 

the seme time, a aenior eitisens facility and organic gardens were built on the 

rthem facility^ Later that year, a golf driving range replaced the orgaaie 

gardening feeilites (Appendia 1.1-2). In September 1978, an inspection of this 

area by Chief of che Garden City Park Fire Deperement revealed stressed 

vegetation end scars of a fire where the ground had eraeked (Appendix 1.1-6). 

A reinapeetion of the site ia Oetoher revealed methane to be present in other 

portions of the site ee well as che driving range. Readings were taken ia the 

basement of the Police Boy's Club building excavation, and the presence of 
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"""" ""  *• •  "«U. i t  . . .  „cnilIdl4 elue l0M „„ o£ 

either «t.ru.l or int.m.l b. incorporated into th. building pl.„,. 

deeaed necessary in the area of the driving range (Appendix 
1.1-7).  

'» «-".m County .„d ,th.r ccniti.. during Ut. 

1580 """" *"l"> «—'» -r tonic ... eni.aion. fro. i..d. 

A. . ro.ult, . progrm of .ir monitoring at ton LndfilU in Ha.a.u 

County comnnncnd in Juno The 0.„t« A,.n«. Landfill ... tncludod in th. 

ten landfill. .urv.yed, S-oiin, for total hydroo.rbon. (THC) . ..than., .„d 

vinyl chlond. r.y..i.d only th. pr...„c. of ..than. in th. ground .t th. .it., 

Sa.pl.. take, dwraind of th. oarapling point, indicts that «ny ..than, 

.soaping fro. th. ground ... quickly diluted by th. asbi.nt .ir (App.ndin 

Fred C. Hart A.soci.c.1 (FCH) filad an inspection r.port of the Denton 

Av.no. Landfill .ith th. U.S. EPA. lb. con.ult.nt concluded ch.t th. rech.rg. 

b..in bet.... th. tvo landfill. end n..rby ..U. .hould b. .„pl.d to identify 

•ny l.ach.t. cont.in.tio.. FCH .1.0 r.co«nd.d additional vinyl chlorid. 

surveying .ich an orgenic y.por .n.lyt.r (App.ndin 1.1-9). 

11 •"* 12 NoTM4« "«• "« ®onitoring ..11. .... i..c.ll.d reportedly 

do.ngr.di.nt of th. D.ncon Av.nu. Landfill und.r th. .up.rri.ion of SCOOH. 

round uat.r in th. vicinity of th. Denton Av.nu. Landfill uas reportedly 

decetBined to flou fro. ...t to «... .nd it ... d.cid«i .. th. ti_ th.t th. 

».lts .hould be installs dovogr.dienc <„..t) of th. tvo portion, of th. 

ndfill (Append is., l.l-l end l.l-lo). Drilling v.. parfonMd by Uyoe-Kev 



W C0^"T• lM" Sa>0a "—It... — ESM-»,rth..et. 5ot> th, aorth 

- -th landfill ..... had cvo ..u. inat.Uad. „ .« uo <t ^ oo (Mir 

*« border. and a fifth .ail (loo ft deep) vaa inataUad approximately 800 

" «•< °t the northern l.ndfiu on th. prop.rcy o£ th. Willi.. 6ovi. School. 

°°rl°' " * 20 1586 *"* a. attanpt ... M, to loc.t. 

».U. DA-4 and DA.5 (reportedly loc.tad ...t of th. aouth.rn portion of th. 

h""V"1 tb* **U' »"* <*•«< 0, 22 Xovember a* 3 D.c«d,.r 

ground ..car ... collectnd fron tha fiva monitoring valla by xenon 

aad anaiygad by che NCDOH laboratory for U.S. EPA priority 

poilucanes, an a*panded liac of haavy aetaia, and genaral watar quality 

paraaetera. 

** ' " "* HCS0H -«0Un, program in 1,». EgH-Werthe.at 

oneluded that a plum, of ground .star contaminated primarily by iron and land 

ha. migrated at l.aat 600 ft dov.gr.di.nt of th. north landfill aita. 

EgM-Northaaat racon-ndad that: 1) th. -.11. .hould b. aamplad r.gnlarly for 

. aar to evaluate average annual and maxima plumn concentrations: 

2) th. head relaciooefaipa b,cv..„ th. uppar glacial and Kag.thy aguifar. .hould 

ha quantified; 3) tha extant and parma.bility of tha fill at tha north site 

•hould be determined; and 4) both aitaa .hould be regarded »ith additiona to 

th. cover., if verranted. in order to dacraaae infiltration and la.ch.t. 

generaeion (Appandix 1.1=1). 

Currently, th. Denton Avenue landfill property i. th. ait. of tha Worth 

Kempatead reere.tion.1 fruity. Th. „iy p^lmm ancounterm, at th. aouth 

landfill .re related to land aettliog. Heth.n. ha. pr.aan.ml 
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P«H«, .c tk. a».r Infill (nortf.™ b„e u „„ Uag„r 

H>« T«o Aeeonwy h.. indices th.c MithK nor (ronnd u 

currently sampled at the site (Appendix 1.1-12). 

4.2 SITE TOPOGRAPHY 

Tha Denton Avenue Landfill i« an inactive municipal landfill located at an 

elevation of approximately 100 ft above MSL. The eige, situated on the west 

aide of Denton Avenue in New Hyde Park, consists of two separate 27-acre 

rectangular plota aeparaeed by a large recharge baain (Appendix 1.1-1). The 

entire .ite ia bounded on the north by Hill.ide Avenue, on the eoufh by 

Evergreen Avenue, and on the west by Leonard Boulevard and Maple Drive 

(Appendix 1.2-1). Regional, aa well aa local elope, i. l.aa than 3 percent. 

The southern landfill ifl currently the aiee of a town recreational facility, 

and ehe northern portion of the landfill is an undeveloped field. 

Prior eo Undfilliag. che property wee uaed for sand and gravel mining. Both 

porciona of the landfill reportedly originated as gravel pits and were 

eventually filled to grade and eovered (Appendix l.l-l). Aa a result of 

hazardous methane gas conditions in the northern landfill, the Town of Kerch 

Hempstead installed a trench along the northern edge of the landfill, 

approximately 130 ft south of Hillaide Avenue. The trench was then backfilled 

crushed roe Is. Along the western periphery and in other areas, vent pipes 

were sunk into the landfill (Appendixes 1.1-2 and 1.1-A). 



SitU*e#* *le8« th* c,,Mn *«• •< the »it« arc the Boy.'. Club and Department 

0t ?UbUe WOfffe'8 (DPW) *•"« on the edge of or «di.t.ly -JaMIie 

northern and southern landfill®, respectively. The DPV facility i« 

aead on cha former site of cha incinerator. Pionear Mason Material®, a 

concrete plant. i. .ituae<sd b€0,.M ehfl| ^ ̂  ̂  ̂  ̂  ^ 

nearest residence i. epproximat.ly 0.14 mi to the ve.t along Maple Drive. To 

Che north of the aite along the eoueh aide of Hillaida Avenue are coaaereial 

establishments, while to the south of the entire ®ite there i. . school and an 

rial area. The hoses and businesses imediately surrounding the Denton 

Avenue Landfill are supplied by public water (Appendix 1.2-2). The nearest 

ee water is two golf course ponds located approximately 2 m i  south of the 

sice. Based on a 1980 survey performed by the HCDCH, surface water runoff from 

cha site is expected to reach the large recharge basin that separates the 

northern and southern landfill area® (Appendix 1.2-3). This, along with the 

existence of other recharge basins within the immediate vicinity of the site. 

l° 6KPaCCad 60 pr8"elud9 8"® frOB reaching the two ponds. 

4.3 HYBaCGEOLOGY 

IK. D«e<m Avaa. UadfiU ,ie. i .  diraccly uad.el.ia by n,illKlll 

glacial 4w.it., Mich ar. in ear. uad.rlaia by eh. Cr.e.c.o«. A,* 

Hag.ihy Faewgiaa. eh. Clay H«b„ lW Sand H«b,; .f eh. Cceacaou. Ag. 

Karieaa foraaeion. ... finally by Pr.eM.ri<0 tMi„ ,£(lUt 

(Appaadi* 1.3-1). BU.. upo. cba geologic log. available for »«u« 0A-1, DA-5, 

N17, .ad K3673. eh. Plaiaeoceae oucva.h dapeaiea la eh. rieiniey of eh. 

landfill .r. utiuM e. h. approaiue.ly 85-120 fe ia ehlekaa.a. aad eoapoaad 

of .craeifiad aadiw ee e«m aaad aad grar.l (Appaadieae 1.1-1 aad 1.3-2). 
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i"he Magothy Formation Locallv „ . 
y appears to be approximately 325 ft chick 

^ " X 1.1 1). Of th. fi», ..niton., Mil. in,tailed at th, Denton Av.nu. 

" " 'lC* °°ly Panatracad th. Ka,.chy. V.u. 0A-1 and 

only panetracad 5-10 ft of th. formation (Appdndij l.i-n 

««.. do not provide additioaai thataot.ria.tioh. P.„on.Uy, th. Ma,.thy 

r0m*Cl°° ,,Mr*llT -™. aand. ...a, 

Th. colora ... .mil, .hit., pi,*. or r.d. ^ 

iron oa.d. eoacretiona at. — thro.,hoot. 0...., ooc.r. i„ . t0M ae th. 

-oetoa and m lenaea «c somewhat higher altitudes" (Appendix 1.3-1 J. 

Th. Clay —Mr of th. Uric. P.—tioo i. ..,i..tM to b. .pp—i—.i, 

^ ^ ^ickofiiSo Geofipsllv th* a »•«** » •• •aeraiiy, chis unit ceoeAag« of abetse 100-200 ft of 

r.letively i-p.r...hU ..lid and atlty olay. u.u.,1, d.rk ,r8y ... u,.lti£ 

ton.." (Appendi, i.3-11. Th. Sand o£ th. 

esc lasted to be approxiaaeely 200 ft in chickneaa Thi. 
baiesneig. inis aeaber is a stratified 

jeposic of discontisuous of 
layers of sand, gravel, sandy clay, silt, and clay 

i Appendix 1.3-1). 

All frsohwaeer ..ppU.. i, ...... County ... d.rivd fro. ,round „t.r. 

Sw.r.n.hi (1*3. Appendt* 1.3-1, d.fin.. th. •principal a,„if.r» .. -th.t „rt 

01 th. M.,.Cy fonMSioo „„„ (ro„ >6out J0 ft b#lM m> umi 

top of the clay —t.r of th. Saritan Formation. In plac.a, moreover, 

th. aquifer include. Pl.i.coc.o. d.po.rt, uhich bl.nMt th. ^.thy or li. tn 

channels cut int. it." Thi. indict., that th. Pl.i.toc- „pp„ .Ucial 

q if.r and Matothy (principal) aquifer «r« hydraulieally connected, and for 

th. purpo.. of HI. .in b. ^ ̂  ̂  



Pper glacial (Plaiacocene; deoosies and the m .k 

the Hagothy Fornacion have been 
developed by vella for bli 

P vacer supply (Appendixes 1 . 3 - 3  and 1 . 3 - * )  A N D  F O R  

. pf HRS ar. d.atgp.cad „ a,oi£„ Qf uthau!b the 

oyd Sapd ~»»«r or the Raricao Fpraatioh ha. b.en dey.lppad by tvo wall, ot 

*. Wanh.aa.c-Lekevilia P.c.r Dilcriet ... v.u of ^ 

•>»«««. .hi. aquifer i. directly ov.rUt„ b, ^ 

(low peeaeabiliey) Clay oeaber of th® a •-
y meaner of the Rantan Foraacion (Appendix 1.3-1). 

Additionally, each of these veils is onlv „« 
only one or two of several which supply 

.«> of fb. », w.t.r diacricce. Tb. r„arod.r of ch. U.u. f„ 

»• -»«««. are coupl.ced i. cbe „pp.r glacial .ad Mag.chy d.p.accs 

(Appendixes 1.3-3 and 1 1- l \  RV AS 
and 1.3-*) .  Therefore, the Lloyd Aquifer will not be 

coneid.rsd furth.r by tb. Pha.. I iav.,ri,.cioa. 

Recharg. t0 ch. upp.r gi.ci.1 pprri^, of rb. .quif.r of oont.rn i. derxred 

encirely fro® precipitation. Recharge to the 
a*S® co the Magethy portion and Lloyd aquifer 

if derived fro® the downward moveaeoc of waeer fro® each overlying aquifer. In 

recharge to the lower aquifers occurs near the center of Long Island, 

vbil. di.cbarg. i, to tb. oc.au or Long I.laud Sound (App.„dU 1.3-1). n,. 

average annual precioitation in m,-
eiptcation in the ar.. t, r.porMd to b. appro,iuataly 

43 " """• """" 50 >«""< <«•' i. ~tiUUd to ioflltrac. to tb. 

""" <APS,BdU 10-n- "» -«-« «h. precipicecion i. retumod 

" "" * for runoff to atr.-a. 

•«..d upon four of tb. nontcoring u.u. in.t.Und for tb. NCDOH at tba D.nton 

Avenue Landfill, d.pcb to ground u.r.r in 1982 ia Mcinacnd co b. appro,unul, 

alov gradn. aa coaparad to a augg.atad depth co water of 4 5 ft below 

portadly ob.erved m the baa. of ch. a.nd pit in tb. early 1950a. 



e«d upeo the 7 December 1982 water Level elevari 
elevation ia ehe seas four weiu, 

? u® chat measured ia five nearby, previously 
y existing, ooaervation wells EHM 

^ —on t. c.rd th. .... .M ' 
«t .O.CH...C .. . c.lcuUtM C>M o£ o u ft/d^ K1_1K ^ 

coaparea well with the regional ground-water flow dir 
5 ® t e r  f l o w  d i r e c t i o n  r e p o r t e d  b y  

Donaldson and Ko„alka (Appendix lo3_5). „ithia ^ of ^ ̂  

° COnC*n' "" b*" d"*'^ * Oi.criec 

veil®, rwo Port Washington Water District w e l l a  f  
tscnet wella, flve Albartson W.eer Diatrict 

veils, three W i H i g C o n  Park „ District wall* a , 
riCC V*l U ' foar Garden City Park Water 

" I S C r i C C  V d l i s  f  u •  ,  

•  • 3 U r  M t M o U  V U U "  » » • « * . «  » . u . ,  f l » .  C . r d . „  c t  
•»acer District wells rT ,, wens, ten Jaaaica Water District ««ii„ n, . uistrict wella, one Plamviev Water 

V*U> F"°kli- S'-"« «•'« District ..ll., M. 

»-P.«.-HU.,.t..d c.rd... Diltrie, „u. ^ vithu 3 Bi of tht 

..rv.d b, th. aforaicneicned ..t.r di.tn.t., j.j.. 

provide. . li.t of th. occiv. puhiic ..11. !«.,« „iehin 3 .. „£ th, >it> 

SITE CONTAMINATION 

"» D.„to. A.enu. L.odfill o„r,tM fro. 1 ,S3 to !*. ..... th. To., of horth 

««p.t..d, doo«Mt,tio„ „i.t. ..th ...tific i„for«,io, rogirdin, 

disposal of hazardous materials ae Pu_ • „ . 
sice but s Buperincendent of the Town's 

Sanitation Department deserihad i-s« 
Che waste material in general as municipal 

refuse. The only industrial HamP-
serial waste accepted was wood and cardboard (Appendix 

1 . 1 - 1 ) .  



ksammj&itegy 

Ground waeer in che vicinity of the Deneon A 
® Deacon Avenue Landfill was first sampled in 

Noveap.r 1 9<B by NCDOH p,„.„n.i ««,„ „Mi . 
yseo ror U.S. EPA priority pollutanes, 

" e*P1,nd®«i li«t of heavy metals, and general „,t ,• 
water quality parameters. I0 a 

November 1 982 sampling Drn.Pmi 
°8 P g , an elevaeed concentration of asneaia (11.0 

*5,liter, ... d.,KtM U -«it.rin, ..U DA-l. All £i.. ..11. 

confine. elected cone.ntr.tion. of l..d (0.05HJ.62 ng/lit.r, .„d iron 

' 21.0-75.0 n8/lit.r,. .11 of .hich .bw ^ ̂  ̂  $ ^ ̂ 

ground-w.t.r .t.nd.rd., F,„r o£ cn. fiv. . 
eils sampled contained elevated 

concentrations of (0.05-62.0 t/liter). H. yoUcU, 0rganit 

conpouod., Pa. or p..ticid.. ..r. d.e«w. P.riou. pbth.Uc r.ngiog in 

eoneentretio. fro. ,.0 to 22.0 ppb found in .round ..tor coll..ted in 

"lie OA-!. DA-2. 0A-J. Dinethyloephtheidne (76.0 ppb, ... d.t.tt.d in 

»ell OA-. (Appendine. 1.1-1 .nd 1.1-U,. Altbn.,b tb.re ... 

epilog of background u.t.r gunlity. CM ..l.dt« fi». „..rpT pr..io„.ly 

•dieting dbddrvatidn ..11. for Cd^,.rt.« ,f tb. .b„. d.w,r.di,nt 

I nd-»«ter ou.licy d.t. .tth eabisnt condition.. Throe of the fivo 

previously eni.tin, in tb. .l.tt.l ..diM.t .i.il., to tb. 

!l" " -U* l""" dieting gn.lity d.t. intiud.. 

°°'y """ "» ««•«=•> f,r vorioue tin.. b.t...„ 
197 9 and 1982 (AppendIS 11— > TUI I«I\  

.1 1. Table 10-1); however, the results are relatively 

dollar. Th. iron cooc.otr.tion r.port.d for the nrti.nt condition. <0.1 9-2.9 

=5/licet, i. considorebly 1... thnn th.t reported for th. DA-eeri.e ..11. 

<21-15 M/liter, dowgr.di.nt of th. Onnton Arenu. Lnndfill. Bneennn of th. 
general consistency of th® 1 979— i an , . 

quality data and that the groundwater 
flow rate is only about 0 ?/» f»/d._ ... 

T. cheae data are currently cenaidered 

*~ l l  



representative e£ ambient conditions. Specifically, HaU (locaCad aboue 

»000 ft southeast of the site) was sampled ia August 1982 (about 3 months 

prior to the DA-series wells). The iron concentration of ehe Well »96 sample 

was lass than 0.5 «g/liter compared with 21-75 ag/liter ia samples from the 

DA-eerie. well.. This is considered a signifie.BC (greater than 10 times) 

see, end thus for BIS searing confirm, a release of contaminants to ehe 

ground water. 

Surface WffiCgT 

No data available. 

Soil 

Bo data available. 

&3£ 

No data available. 

- 1 2  



DENTON AVENUE LANDFILL 
TOWN OF NORTH HEMPSTEAD. NASSAU COUNT! 

»««« Av.m. Un.fiu .it., Located of th. in„„eccl„ o£ 

="to. «„d Hill.id. in „yde parit_ ^ <n inictiya Undfai thjt 

operated from 1953 rn i «. 
CO 1966. Th. property, owwd by ch. Toon of Horch 

H«p.t..o, eoo.iet. of two 27-.tr. rectangular plot. „.„lM by . l.r„ 

recharge beet.. ,.th UnOfill. .... construct.. in old ..nd pit. 

" "" "bl- Ib«« » « -ocumnntncio. of hazardou. ..... 

oi.po.al et the lendfiu and the .op.rint.nd.nt of the Town". Sanitation 

Teparcmenc he. d..trib.d the ..... mac.ri.l, „ ...... 1. .. r.£u„ 

the eoucheroaoat landfill ... .led „pon olM.„ t(l, 

I n f i l l  i n  1 * 6 .  .  c u „ y  H n  . . .  > p p i u j  t p  ^  p w c # M  o f  t h <  

fill. Sooe ehereafee*. aeefaaae gaa begaa aifiraein. <„«>„ -u. u 8®n aigraeing laeo nearby hones. In ehe 

"fly 1970., .... installed in ch. .ffotnd ho... . tr.„ca b.chfill.d 

-ith cm.bed roth ... in.t.u« „„ ch. M(. .f th. u-fiu> ^ 

hip.. .... .unh into th. landfill .... „ .11...... th. prMln. q{ 

North Hempstead .,r«d to monicot go. on a ...hi, b..t., bnt ..thnn. ... 

continued to b. a problem at th. northern landfill throughout th. 1,70.. 

». air monitoring of ..y.r.l other contaminant. r.y..l.d only th. presence 

of ..then, in ch. ground. I. 19«2, fiy. grounds.... monitoring ..11. .... 
installed dtnmgr.di.nc of both landfill, ._piiQ( .....Ud .l.,.t.d 

conc.ncr.eieon of Mmm. iron, dimnthyln.phth.l.n., and imnl phehalac.i. 

For th. purpo.. of ...ring, to confirm . to ground 

Th. Na.a.u County 0ep.rtm.nt of Health con.ultnnt, upon r.yi..i»g ch. 

analytical d.ta, comely .... . piu„. of ,rott- to..amineed b, iron 

and U.d ha. mi,rated .. 1.... goo ft do.ngr.di.nt of th. north landfill .it.. 

Currently, the Dnnton A.onu. Lnndfill prop.rty i. ch. .it. of th. North 

Hanpscead rsereeeiaaai faciiiev u.i.t 
Eaeiiiey. Neither aeehaae gas aer grouad vaeer is 

currently aespied. 



G'evna water ftevte wen Skmi 

I Rating Faster Assignee trams I MwHc 
•Gi'eia Onat | ©ite» .SSbre Mas Hal. 

j 0 Obaewes Raieasa o , 
45 49 3.1 

I 0 aMwM wum • given a km gt 4}, proeeac n Mitt 0. 
| 0 absented release to gnren o ssore oe o. ptpceem «o #ne ©. 

I 00 Rout* OtarectansMs 3 2 

1 Ocstn te Aturttr el 0 1 2 3 2 8 
Concern 

Mat Preetotunen 0 12 3 i 3 
1  P e r t n e a a n i t y  a *  o t a  0  1 2  3  1  3  

Unsaturates Zone 
Pnyaieai Suit 0 12 3 1 3  

I Teai Route CAaraetenaties Score 19 

E  CoAUMmont 0  1 2  3  ,  3 3.3 

WIIBM Owsetcfisttes 
Teaieity / Persistence 
Masareeus Waste 
Quantity 

6 3 8 § 12 1S<l£) 
3 S 8 7 8 

18 
1 

Tota- wast* Cnarastensnes See*e 19 

ED Targets 
Greene Waie* Uea 
Distance is fo«a*es: 
WeilOegutauan 
Safwes 

0 1 (j) 3 
0 * ft 8 10 

13 16 18 22 
24 3C 32 0 40 

6 
35 

18 
8 

3.4 
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Tota Targets Seore 41 " i 

0 II line 0 u 49. muitieiy 0 s 0 a 0 
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FIGURE 2 
GROUND WATER ROUTE WORK SHEET 



Bw««se water Route we«« Sheet 

BJWIJ factor 

® fiw»w# Nfluu 

Aftaigftcs vaiw* 
ICircle Onci 

© 
MwH to,, J M«. | «»,. 
»'••' i I Score | (Section) 

«5 43 
• MM»M release ie ©wen a value e« A3, preeee© le 

oaeeweo waaae ts gnwn • vctai t*> ©. ©roeeee to 

Aeute Cneraetensttes 
^TirrImS,0e#0rw®f**w«e ®1 2 I 
i-y». 24-hr. Rainfall g , ̂ 3) 3 
t^etnnee to Naares: Surfaee @12 3 

Pnjrawai State (0) 1 2 3 

0 

0 

Teta4 Route Characteristics Score 

Cenamoient ' 1 2  3  

0 Waste Cfurastenstes 
Toareity 'Persistence 
Massreeua waste 
Quantity 

13 

® 3 
(f) 1 

8 8 12 IS IS 
3 3 4 9 3 7 0 

0 
IS  

Toui Waste Chara:t**»sties Sco*e It 

FIGURE 7 
SURFACE WATER ROUTE WORK SHEET 

4.1 

4.2 

4.3 

4.4 

C Te'gtts 
Suta. W....U.. . , Q , 3 6 J 

W . 3 3 3 0 . 

'gssr^r'0**"" - ° -
/* 30 £ £ 40 

1 

4.3 

j Tota: Targets Score 6 51 

E2 w 0 •* 45. mmittiy 0.0,0 
» line 0 is 0. multiply 0 1 0 , 0 , g 0 

&4.350 

0 Sonde line 0 &y 94.393 Ano multiply 6y ,00 sfl¥. « 0 



Atr Kovto Won gnaet 

Rating 'actor Assignee vaiwc 
tCirci* One,. 

Vail* Seer* Ma* 
Seer* 

•*» 
Seetieni 

0 Ofeufwe Smim 

Set* and luxation: 

e «3 43 8.1 

Camping Protocol: 

W line Q] li 0. M 8| • 0. IfiMf en Una (|J , 
K Un« Q ig *5, tn«n proeees te lm* 

Waste Cfteraeterisnes 
Reaetmty ane 
(ncomeati&nty 

ToBKHy 
Mazaroous Waste 
Quantity 

0 12 3 

0 
0 

2 
2 4 3 3 7 8 

9 
9 

3.2 

Ta'gsts 
Population Witriin 
4-Mile a*ri*.i 

O stance te Sensitive 
Environment 

Lane use 

Total Waste Oufastensties Sesr* 

0 9 12 IS 18 
21 U 27 30 
0 12 3 

0 12 3 

20 

30 

« 

3 

3.3 

j Tout Targets Seare 39 
(71 __ 

Muiueiy 3S.10C 

H3 ©unse line 0 by 33.100 ana muttisiy By 100 § B a 0 

FIGURE 9 
AIR ROUTE WORK SHEET 



FIGURE 19 

WORKSHEET FOR COMPUTING SM 



Fee ane Eaptosien Mo^ fine*: 

I Rating Factor I Assignee van* 
| f&reie Onei 

Uvlt* 
1 p;iet Score Ma* 

Score iSeeaoni 

I 0} Containment 1 3 i 3 M I 
I ID waste Omotncut 
I Ckrost CvtOence 
I QgnitaOiUty 

Woaetwity 
toeompanowty 

| HaaarsetM waste 
Ouantity 

0 3 
0 13 3 
0 13 3 
0 13 3 
0 1 3 3 4 3 1 7 8  

i 
i 
i 
i 
i 

3 
3 
3 
3 
1 

13 

r~ Total Waste Cftaraetenstcsa Score | 
I 

30 | 

E Targets 
Efestanee to Nearest 0 1 3 3 4 3 i 3 

7.3 

ffestanes to Nearest 
IwMing 

Basui^e to Sensitive 
Environment 

Lans Uw 
Poouianen Witftm 
2-Mile Itjgiug 

BjiiS.ngj Witmn 
i-Voj Aasiut 

0 13 3 

0 12 3 

0 12 3 
0 1 2 3 4 3 

0 1 2 3 4 3 

i 

i 
i 

1 

3 

3 

3 
3 

* | 

1 Teta; Targets Score 24 

[4) 
Muit.o'y 0 b 0 s £3] 1.44C 

(D Sfinas line 0 6y 1.440 ana multiply &y igg $ pg » JJ/A 

FIIGURE 11 
F8RE AWD EXPL0S80N WORK SHEET 



°"®e' €emaet Men sneet 

*e«cag Fcete? Assignee vaii*» 
(Circle On«i Score Atoa 

Score 
A«f. 

(Seetiem 
0 OBeemae tandem 

(7) to AS. 
ov atne 0 te 

*& 

BUM 0 
settee 0 

Targets 

Cm«en Madftst 

4S a.i 

Teu' Targets Score •20 33 

I 0 " 0 18 4« multiply 0 10 1^ 
j If line B is 0. mutttpiy 0 a [3] a 0 a 0 0 2i.ex 

I GJ Oxrise tats (@j fey 21.900 ane mumety ©y 100 §oe s 0 

FIGURE 1 2  
DflRECT CONTACT WORK SHEET 



M®8BIH(I neons 
FOR 

SASA1D RAKQK ST8TBSK 

As briefly a« possible . , 
a»«ign the score for each factor <m . the mforaaeien you used to 
800 cubic yards of aludse*") Ttu» " ' ** ? quantity • A,230 drtms plus 
each entry end should be a bibliographic'tvL^f™""08 #bould b® Pyo*id«d for 
of the doeuaent. sonographic type reference. Include the location 

FACILIT? RAMEs ...flgncon Avenue Landf^] 

LOCATION. XflWI n_f North . Mmn.u Cfti.w.y 

DATE SCORED: —17 F»brnilTT 1987 

PERSON SCORING: SA Seipnre and Tee lm* 

PtZMART SOOBCSSt S) 08 OTOBUTIO* EPA .uu> PIT. ,«.) 

Nassau County Department of Health 
EAWSitIkTSt46<S D®p4nrtH*aE o€ Environaental Conservation 

Slt« laspectioa, 20 January 1986 

FACTORS NOT SCORED DOE TO INSUFFICIENT INFORMATION: 

COMMENTS OR QUALIFICATIONS: 

Hasardous wate dispoeal at the site has not been doenaeated. 

concentration ©f^irei^ " ba*®d 00 4 eigaifleant inereaae in the 

No viable overland route for surface water exists. 

1 



CROCWD WATER ROUTE 

1 OBSERVED SSLUJE 

Contaainants detected (5 aasinis) : 

Iron. 

Reference: 1. 

Assigned value « 43 

Reference; 2. 

Rationale for attributing ehe eontaainante to the facility: 

d^lillZtVlmts6 \°£ if°° <21~75 in the Hoveaber 1982 ground water 

than aabient wnd'ition^ SJV*}? * " con"d*"blT higher (>10 tiae.) 
located inorori«^w J ^ "tabl"hed •« w«" 8694, „hich ia 
upgradient we11 ? A south-southeast of the site. Although the 
V^lla 111 ri ""Pi* approsxmateiy 3 souths prior to the DA-series 

? *" COB«*d«««* adequate for a preiiainary SOT beeause the 
tat. is ^rL:uTo:7%8S/dl:;0d'pel,8e and th# caieuue«d no* 

2 ROUTE CHASACTEIISTXCS 

flftflKfa to Aouifgg nf 

Naae/descriptioa of aquifer(8) of concern! 

^nf\(wV?0? i?VTTSni eu*£ae® e° th® highest seasonal level of the saturate, 
tone (water tablels]) of the aquifer of concern: 

Depth froa the ground surface to the lowest point of waste disposal/storage: 

Depth to aquifer of concern: 

2 



" "~®Ml pr.eipit.tiot> (li.e „nUl, tor . 

"•«» oonu.1 Uk. or .....Ml evopor.cioo ( l i .t oonth. for ...,o»«U: 

Net Precipitation (subtract the above figures): 

g f l r m a b i  l i f v  n g  Z n n m  

Soil type in unsaturated sons: 

Perseability aseeeiated with soil type; 

Sf in tB  

Physical state of substances at p>mjB •• . * 
generated gasee) : disposal (or at preeeat rise for 

3 COHTAXHHEKT 

fiaataisaeat 

Methed(a) of waste or leaebata coatainaent evaluated: 

Method with highest score: 

3 



4 yASH CHARACTERISTICS 

m4 Pimiiriinfui 

Co«pouad(a) evaluated: 

Iron. Reference: 1. 

Compound with highest score: 

Iron • 18. 

Reference: 2 and 25. 

containment alorf oro'cGi^e""''"^^^!6 th*.£aciUty» "eluding ehose with « 
maximum): reasonable estimate even tf quantity ia above 

« "^u"l<£;;.jd3Ti<riM <»*>.« .< 

Basis of estimating and/or computing vesta quantity: 

Minimum quantity assumed. 

Assigned value ™ 1. 

Reference: 2. 

5 TARGETS 

Ground 7ffig 

°S «!»««<•) <>« e«.n .ithi. . 3,il. r..iu ot th. f„llity; 

.D».1ub'.!"" ""• .U.ra«. .......ly 

References: 3 -6. 

Assigned value - 2. 

Reference: 2. 

4 



9*at«inr» gQ wt(,Tpae tf>11 

E£ :«̂ ;:L1«':r;b".8 .•£.?•*-cur "rt«•«« m»"« 

Reference: 3. 

Distance Co above veil or buildings 

0-5 Hi. Measured froa ehe farthest border of the landfill. 

Reference: 3. 

deigned value « 3. 

Reference: 2. 

tamXmm Strvftd hv r.rouBd w.e«v w*,]^ ^f^jw » Mj1|B 

3-mile radiue^and"bob^l d ""?*?* froa &£ ZSft£%m wichin a * raeiue and populations served by each: 

Coaawut^ gOTBjfiB, 
Population Sorvnri 

Garden City Water District ,, nnn 

Franklin Square Water Diaerict 21 000 
Manhasaec-Lakeville Water District 46 *048 
J  mnf i  t p e  U « »a<b n .*  . . _ •  .  fU ^ O  

129.000 
13.000 
21.000 

Janeiea Water District 
Albertsen Water District 
Mineola Village Water District 21 D00 

Garden City Park Water District 22 600 

ill'. fsioM »—•»  V&Vf eK&CE 9 f t  AAA 

ZntzrZi «•""»»« witrict 2,;00o 
n.11112 S.'S f? "1" D1""« MU Plainvie* Water District 

Total Population Served 

References: 3-15. 

40,000 

3 09,884 

UfS *f®a iryi8aeed by supply vell(s) dreeing froa umii&sLsl 
acre)™ lB ® 3"®^« sadtua, and conversion to population (1.5 people per 

Wo agricultural land is reported within a 3-ai radius of ehe siea. 

Reference: 16. 

5 



„ 8IK1M „.t„ „ithiB , 3^.u w4tai 

389,864. 

Assigned value => 5. Ccoined assigned value - 35. 

Reference: 2. 

SUETACE WATER ROOTS 

1 OBSERVED RELEASE 

""""" io — - » tb. f.eilicy „ ,rw it 

No dees available (Chapter 3). 

Assigned value - 0. 

Reference: 2. 

R.eioB.1. £„ ...rik.tiH c. co=t„inaaeo eo eh. 

2 ROUTE CHARACTERISTICS 

JTeggsia 
Average slope of faeiUgy ia peree81IEj 

<~»ff .Up. - <J u.Uj W( eliM.Mr. 

References 17. 

o< M.ST..C dwB.io,. «.£... 

p.odB i. . ,alf caure./eounery elub fKUitp. 

Reference: 18. 

Average slope of terrain between faeilitv .«• w • 
percent: eeility end above-eited surface water body in 

<3 percent (eeeisaeed fro* too«.M„h^ v 

is espeeted to flew directly or via M®®ff ivem the site 
7 or via atora drama eo the large recharge basin 



«11 or.... I, .ddieieo. orhor 
«rg« basiaa loeaced m ebe vieiniey of the aiea. 

Referencea: 18 end 19. 

I- «" f-ilitr 1«M dieter t.t.117 or tertiolly i„ RI|K, w.Mr, 

No. 

References 17. 

Ifl cha facility conpietaly aurrouoded by araaa of higher elevation? 

No. 

References: 17 aad 18. 

Aeeigaad value • 0. 

Reference: 2. 

2o5 ia. 

Assigned value - 2. 

Reference: 20. 

PiaKMer ca Hftiams flwmaiaB« s„^,ra ffarrr 

r-eterrfuns T" "" "" U « «<« cte Ur, 
diractlT or J"* "«»«« -* «.tter« lill or... oieter 
ia ebe vieiaity ot the Iit^!° l0B' oeb85F r«eh«*8® begins are loea 

References* 18 aad If. 

Aaaigned value » 0. 

Reference: 2. 

7 



Efameal Si*i»ga «f tfaiirn 

h.. not b« dKmM 3) 

Assigned value » 0. 

R«f aranea: 2. 

3 CONTAINMENT 

Meehod(s) of vcste or leachaee concainaaee evaluated: 

L""iUi t«rr.in u Hrflc, nUT 

Method with highest eeore: 

r  e ? r *  \ i t h  ° c u ^  « *  » *  f t  u  

cover is unknot. Surface wlttT^eSf lfS "uHrlpSLiV*** ° 
EJrs.srss.srs ̂ z-r" -TS£r«r 
Referenc ee: 1, 17-19,, 

Assigned value - 0. 

Reference: 2. 

*** 

4 yASTE CEASACTEUSTZCS 

Coapeuad(s)  evaluated 

"m " »«•<•«. ..... Ch„«e„i..i«. .r. o.t 

-ssigscd vclua "0. 

References 2„ 

Coepouad with highest score: 

8 



SlflSflrdQiiB Wane* 

Total quantity of haaardeus substances at the facility, excluding chose with a 
aasiaufflT'nE °* ° <CiVe 8 ?a®80Babl® «9ei»«« «v«n if quantity is above 

Basis of estimating sad/or computing waste quantity: 

5 TARGETS 

Surface Ware? Usa 

D e a l s )  of surface water within 3 miles downstream of the haxardeus substance: 

There are two ponds located in a golf course/country elub facility loeated 
approximately 2 an doweslope of the facility. Use is assumed to be 
recreational. 

Reference: 18. 

Assigned value s 2. 

Reference: 2. 

Is there tidal influence? 

So. 

Reference: 18. 

J 
Distance to a Saeaifljys gfliifnimant 

Distance to 5-eere (minima) eoaatal wetland, if 2 miles or less: 

None. 

Keterence: L a. 



Dieeaace eo 5-aere (ainiatsa) fraaiwaeer weelaad, if 1 ail« eg> uB0J 

None. 

Reference: 1g. 

r.l̂ !eife0l"iie.iCoi uSaf" °' ~ ~ ««i—1 wildlife 

Noae. 

Reference: 21. 

Aaaigned value - 0. 

Reference: 2. 

EfiaaAflEipn Served hT sMrfagw wffirpr 

«« IliTEJiE! <"eh* «->•««" — pop«i«-

None. 

Reference: 22. 

Xu"™"<rf5Xr.™ io^.(.) - conversion c. 

None. There is no reported agricultural lead within 3 ai of the landfill. 

Re f erase a: 16. 

Total popuUeioa served: 

Zaro. 

Refereacea: 16 and 22. 

Assigned value ® 0. 

Reference: 2. 

Naae/deseripeioa of nearest of abova vaterbodies: 
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D'"*— '° XM.TM i. .il<a 

AXE BOOK 

»«" <^r.ri,:11 o»« . r.u... 

Aaaigaed valug ® 0. 

Rafereace: 2. 

1 OBSERVED RELEASE 

Coneasioaaes detected: 

Date and loeaeim of detactioa of coatasiaaBea 

Methods uaed to detect the coatffl s. aeac a: 

Roeio..u for eecribueiog eh. ronexioo.ro eo eh. .ieo, 

2 WASTE C8A8ACTZ8Z3TTCS 

and. 

Moat reactive eoepoaad; 

Moat incompatible pair of compounds: 

U 



Mo"e cosie eeepeued: 

ToUl quancity of haaardoua vasea: 

Basis og 
»»u ^..cier, 

3 TAftBSTS 

Family, 

Cleeu roOiu uU. ti„ w.l«iu, lo4i«e. ho. UeauiaU, 

" " 4 "l 0 " 1 81 0 " 1/J .1 0 to 1/4 „i 

DUtaac. eo 5-.er. (**—) if , ̂  
or lass: 

Oiacaua eo 5-«u (neiui (rHk.,c.r 
weeiaBd, if 1 aiie or lass: 

Distance to oeteio.t hahitae o£ u au.na.r.0 lf , .u. „ 

Und Wflfl 

Di.cau. to c^araial/ lUaa trial „ t ,iU or u.„ 

12 



U.'.T" " >«*• •» .iUUf. if 2 .iU. „ 

Dieeanca ee reaideatial area, if 2 ail®, or leaas 

Diaeaaee eo agwcaleural land ia produceiea wishia pa.e 5 7««ri, if 1 aiia or 

aiuHr 1®..^ in produeeioa aiehia paae 5 year*. if 2 

NaeioMrNleurri .8**4<,e®s' °* Siaberie PUcea aad 
Laodnarfcs} %?i Ehia che visw of Eke aita? 

FIRE AHB wsstmim 

fire^'exploBi^jJjag^" «•"**!•* chae Che eiee preaaaca a aisafieaae 

Referees®; 23. 

i coMTAimass^ 

Hasardeae sabaeafisaa preseae: 

Tjrpe of coaeaiaBeae, if applicable; 

**» 
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2 WASTE C2ASACTS&ISTICS 

SiriifiliiBcin 

fypa of laiEftiarat and Baasuraneocs i 

1 i ET 

Conpouod used; 

gaaccivi fry 

Hose reneeive eoapoued: 

Ineeapaeibiligy 

Moae ioccmpaeibia pair of coapooiuds; 

teirtiauiip ""f* 

Toeai quaoeiey of hasardoes subseaseaa as eha faeilitys 

Basis of aseiaasiag aad/o? eoopvieiag vaoee quaaeiep: 

14 



OiflKince to Sonaiei?™ P||Wi 

Diacaoca Co wetlende: 

Diecance Co cyicieoi h«bic«e: 

Laad Ua^ 

Diseases es eo.«rei.i/t-MerUl ie , ,iu „ U(|<, 

reaayv®, if 2 S'lTo! u««e"°*1 °? 88aea pask° fo*ase°°* 

Di.caao® co r.aid.nci.i asraa. if 2 milmB or Umj 

lamL iD PpoducEi°B p*8K 5 yeas-a, if 1 

",riWl!:BMi Umk ia P^«ecioa within paac 5 yaara, if 

la a hiaeo?ie or laodaarfc iita , „ 
Haeimal html Uedeart.) "* •"•••BlKBJ vs.CRIB ehe Q| #jgef 

15 



1HWHn 

iuilrlin.. ;jm. 

OXSICT CONTACT 

1 CBSSSVEO INCIDENT 

Data, loeaeisa, -ma pareiasac daeaiis of iaeidaaes 

Nona reporeed (Chapeesr 3). 

urvw 

2 ACCESS!! S.XTT 

Daeesriba eyp« 9g h^Uria)-.  

i. co^l.ul7 m<tTi<M. 

Refertaee: 17. 

Aaaigaad ?alue "0. 

R«f eyeoces 2. 

«** 

3 CONTAINMENT 

Tjrpa of eoagaiwaaee if appiicabia: 

Th« landfill is cevsT«d« 

Msi«rkoc«s; 17. 

Aaaigaad ?alua « 0. 

Rafereaees 2. 

*»* 
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4 WASTS raABACXSaiSTieS 

logicjfry 

CoBpOTBdj evaluated: 

asardous vaste disposal, haa aoe bees docmeatad (Chapter 3). 

Assigaed value - 0. 

Rafareaee: 2. 

Coapouad with highest score: 

3 TASCITS 

fflBulatinu «Uh,i,a I 

fu1!*) 30 pereeat of the popBlatiaB of Berth Itea Byde Park 114,596), 95 pereeat of Gardes City Park n 9« raCTt 

(7.811), 5 perceat of Miaeela (M ma? t ' P®*eeae Herrseks 
sad 40 perceat of *» ^ firi J^i), P**e®8e * C®Jrd®» Cif* (22'fl95) 

Refereace: 24; 

Aaeigaed value - 5. 

Refereace: 2. 

Distance t« fflafcllflglT (p) 

Noae vithia i ai. 

Reference: 210 

Assigaed value » 0„ 

Refereaee: 2. 

17 



6. ASSlSSlffiST OF DATA ADEQUACY AMD BffiCCMffiHDATIOHS 

6.1 ADEQUACY OF EXISTXHG DATA 

the data are adequate to confirm « release of iron from Che Denton Avenue 

Landfill to the ground water. and to prepare an HKS score for the site. The 

HHS score a are a. fellows, Migration Seore (Sn) . 35.55; and the Direct 

Contact Score (Spc) . o. 

igration Score (S^) j.8 based on a significant iaereaee in the concen

tration of iron in the November 1982 ground water downgradient (21-75 ag/litar) 

of the site (DA-series wella) conpared to anbiene (<0.5 mg/liter) cenditiona 

estahliahed at Hell 8894, which is located appresiaataly 3,000 ft south-

southeast of the site end wa® stapled approximately 3 eenths prior to the 

DA-series wells. Quality data froo other upgradient/ambient wells were also 

considered (Section 4.4). Although, the upgradient and downgradient samples 

were not collected on the saae date, the data are eonaidared adequate for s 

round-water Seore (sGtf)0 because the wells are completed at sinilar depths, 

and the calculated ground-water flow rate is only about 0.76 ft/day. No 

volatile organic, PCS, or pesticide compounds were detected in the Howeaber 

*982 ground-water samples collected downgradiene of the site. However, trace 

saounta of soma phthaletee, haloethers, and diaethylnapbthalene were detected 

the downgradient samples. The upgradient ambient sample was not analysed 

for organic compound 

6-1 



tlW °4 •«>«•>«. « ".igaidieaBt" iKnm i. tb. d.t.at.d 

c°"c*"t"el~ " ' <" ™l«" " thi. .it.) i. MIM .. 

'• Tar a .iagl. aulptiaal )«•„, Me t„Ktal wriim ot t„, ,lM 

b»e d«wagr.di.at od . .it., . -Ilniliuu. da»gradi..t 

aa. wowU b. at l.aat 3 tiaaa abar. tba dacaetioa liait od ebe 

«P*r«di8ae •aapie, aod/er 

2- Tor a aiagi. aMlptiaai )»«., d,t.at.d batb app^lm .ad 

"wgradi... ad tb. aita. a ".igaifit..,. da^gr-Ua, iMnm 

b* " 10 tM" "• "aaa.tr.tioa. "watad apgr.di.at. 

Altbaagb tbara ar. ao data ...iiabi. t.gardiag tb. ,„liey „ 

"»r. i. aa app.r..t riabl. ra«. b.«™.. tb. ait. a„d tb. «.r..t aarfaa. 

vaeertody wiehia 3 mi 0f ebe aitf6e 

6 . 2  HZCOMMENDATZONS 

B.eaua. a ,4 lrea to frow. ^ ^ ̂  JM|> 

««ld b. t. .vaiuat. tb. fuii «b.r.a,.r tb. b.ri.aat.1 a" w,ia.i 

°f eb* —«—• «. i. b^d tb. ...p. ad . „ .tody; .ad 

" ' 11 '"-T i. .at »a__d.d dor tbi. ..... 

W.r, i, b. twr^riat. to iaa,.U a a.U .... .< tb. ait. ta a d.p,b 

ad .boat 100 £t balsa grada, aad tbaa ta aallaat aad aaalyaa aaothar caspUt. 
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'»«. o« (OA-..™. .ad th. ».U) (d. aMlyel. .« eh, 

Soi'MBd. H.t a* eeapeaada .ad iaarj.aia p.r«tt» ta praaid. 

S«U«aca far f«eKra acutHett. 
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R2FIKHCES 

•« u-«ui «, 

?. i*j. uSJLJTi.ii??;•adp.* u-ifuu. JmuarT 

:jtC;ZZ:. TZ'iTZzzr ""»«******«-
gariir«l ' 817 P«bU«had ia eha July 16, 1902, 

M*P®. R®*itho 19880 MuoieiP«l Supply W«U Loeaeioa 

N«« York 19208-"l977r,Br«^BeSP",!diS Ma"a* Co<affleY» *•««« Island, 

asr :̂?-

S^Be('SSSJ*i*??!i"t7""" ""««• 

• p^.Si ̂ sŝ rsẑ ĵss — 

Personal C<saresieagiefflXBS3rdMlL°hK,iefA1,eei4l Ukaviil® aa6ey Bifltriet. 
«a.eaEioB. 31 Marsh* (Appendix 1.2-2.) 

Corhu 1984. Tws Sagiaaar. Tawn ot Hamacaad F«n«uL 
Co-a«a.t«a. 4 April. Uppa.4ial.2-2T 

M3?rM.«h!'*(4pSSuri.2?J?)t'* """ °1,ert"* '•«•«! Coawmit.tion. 

TTTTf' »"« Matrict. nraaAeafSien. 4 April. (App^i* 1.2-2.) 

*»•»• Ullat* tfatar 
'•"•Ml emuuM. 4 Aprtl. Uppmalia 1.2-2.J 

-?St.'i,SrTi*tr*<**t; T 
^anaa&eaeion. 4 April. (Appendix 1.2-2.) 

»—«» Cewraicaeion. i* r* **• •* • • • *• • » 

Mew York seaee Bepareaaee of Beaieb (WYsnflim I O S A  T  
CoHBoniey VaSer ivatMa v !L « 19®A. Xsveaeerp -7 aser syaeaaa. Haw York Seas® j . Maaieip.1. 



asmzHcis (cent.) 

Long lelaad 8«jieatl Planning Beard (LISPS) ia«j » . 
Qualification and Analyst, of n!fv I U** Uam " 1981 
Plate 2. (Appendix 1.5-1.) " for HaMatt and Suffolk Cenatiea. 

" S"*M* "d "»«• Sit. 20 

Hew York State Dapartaent of Transportation teat 7 <.*.« 
Topographic Serine: Lynbrook ioTsm £ii#t i!^!° 7;^iauC« 

y rooB an* Sea Cliff Qucde. (Appendix 1.2-1.) 

»- AitkrB^""tttoXej«MlJrt^aCs.0£ daEad 30 J«ly IMS frea 

Park (Deneoe Avenue Landfill). *( Append f?ea m ^e^eatiaa 

thS0n^eraM!8aE Pointing Offie«. 1963. 
ragnancy Atla. of the United States, Technical F.par Me. AO. 

cair^itat^nfL8^^! "~«-
(Appeadis i.5-2.) Personal Ccmmnn^ation. 26 Pebruary. 

SBOl. 1982. New York State Atlaa of Cooatiaity Water Syateaa. 

mmieotiom. IS F.kra.^, <4pp.«Iis 1.5-3.) 

N....O '•S S.tUlk'cjja.fj"97 '985' C:,Ir,Iac fepnUtioii Eitiuui tor 
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SITE NAME: Denton Avenue Lanafill 
ADDRESS: Denton & Hillside Avenues 

New Hyde Park, Nassau County, 
New York 

EPA IS NO.: 
LATITUDE: 

LONGITUDE: 
Block Nos.: 

Lot Nos.: 

NY0981186919 
AO* AS' 20" N 
73*42' 20".W 
211-14 
673,679 

1.0 SITE SUMMARY 

The Denton Avenue Landfill is an .nact.ve landfill located on 54 acres in New Hyde Park. Nassau 

County. New York. The area surrounding the sue .s charactered by a combination of residential, 

commercial, and light-mdustnal properties The site is bordered by Hillside Avenue on the north] 

Denton Avenue on the east. Evergreen Avenue on the south, and Leonard Boulevard and Maple Drive 

on the west. Several small businesses adjoin the site along ,ts northern border. The site property 

consists of a northern landfill and a southern landfill which are separated by a county-owned 

recharge basm. Waste_msposal_alleg.edly took place at both of the landfills, and encompassed an area 

of 54_acres. According to the available information, the recharge basin was never used for waste 

disposal; therefore, it is not considered to be part of the site. In the time since the site's closure, some 

of the ongjnal property has been developed for other uses. At the present time, the northern landfill 

consistsof an undevelgpedjot and aPolice Boy's dub. The southern* landfill currently consists of a 

large municipal P_a_rk_and recreational center. Approximately 211.000 people reside within 3 miles of 

the sue. The nearest homes are located approximately 60 ft west of the area of waste disposal. The 

PentonAvenue Landfill >s currently owned by the Town of North Hempstead. 

While m operation, the Denton Avenue Landfill allegedly accepted 350 to 400 tons_of municipal 

refuse per day. A large portion of this matenal was allegedly burned in two on-site incinerators prior 

to its disposal. Available information indicates that raw garbage was also disposed of at the sue. it is 
unknown if the sue ever accepted hazardous waste. 

Operaiom began «th^smuhemlandfill in 1953 and continued until 1963. Pnor to us use as a 

landfill, this 27-acreparcel had been used as a sandpit by the Platlands Sand and Gravel Company in 

converting the property into a municipal landfill, the entire site was excavated to depth of 45 ft 

e ow grade. Waste disposal took place in this excavated area. In 1963, the .southern landfill was 

brought to grade, and was subsequently closed and covered. Waste disposal activities were then 

shifted to the northern landfill. Prior to its use as a landfill, the 27-acre northern parcel had been 

used by the Colonial Sand and Gravel Company for sand and gravel mining. It is believed that the 

northern parcel was excavated to a depth of approximately 40 ft. The northern landfill allegedly 

accepted raw garbage and incinerator ash from 1963 until 1966. Prom 1966 until 1974. this landfill 

[ 
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£acce°t*d '^'"SfaiPr flSft. In 1974, a cover of clayey fill material was applied to approximately 90 

percent of the northern landfill. This cover was reportedly 3 ft to 4 ft in thickness. A shogjmis after 

. this cover was applied, methane-began-migratrngfrom the- landfill into nearbyhqmes. in an effort to 

comoat this problem, vents were .nstalled in the affected homes, in addition, 40 vent pipes and a 
venting trench were installed at the northern landfill. 

On Septemoer 21, 1976, officials from the Nassau County Department of Health (NCDOH). the New 

York State Department of Environmental Conservation (NYSDEq. and the Town of North Hempstead 

(TNH) visited the northern landfill. The purpose of this visit waslo determine if the on-site vent pipes 

and venting trench were successfully controlling the levels of methane at the landfill. To test for the 

presence of methane, a small hole was dug in the venting trench and a lighted match was applied to 

't. A portion of the venting trench subsequently caught fire and a sprinkler truck was required to 

extinguish the flames. As a result of this incident, NYSDEC requested TNH to take corrective measures 

and to institute a program of routine gas monitoring and surveillance. At about the same 

t. me. the town informed NYSDEC that they would be taking weekly gas readings at the site. 

in 1977, the two on-site incinerators were forced to shut down due to changes in the federal air 

dards for this area. Since 1974, the incinerators had been burning raw garbage for another 

landfill, incinerator ash from this process was stored overnight at the Denton Avenue Landfill, and 
transported to the other landfill for disposal. 

in 1977, TNH excavated a portion of the southern landfill for the construction of an indoor sw.mm.ng 

pool. The following year, the town began developing the southern landfill into a municipal oark and 

recreation c_enter. Several baseball fields, a stadium, tennis courts, and a physical act,vit.es center 

were constructed as part of this pro,ect. At the same t.me, a Police Boy's Club and an organic garden 

were bu.lt on the northern landfill__The organic garden was replaced by a golf driving range a short 
time later. 

in September 1978, NCDOH received a complaint from the Chief of the Garden City Park F.re 

p ent regarding the occurrence of methane fires at the_ northern landfill. A subsequent 

spection by NCDOH revealed the presence of stressed vegetation and a burned and cracked area of 

ground. A reinspection of the site on October 3, 1978 revealed the presence of elevated levels of 

ethane (i.e., exceeding the lower explosive limit) at a crack in the ground and in the excavation for 

the Police Boy s Club building. As a result of this inspection, it was recommended that some form of 

venting system be incorporated into the building plans of the Police Boy's dub. No action was 

deemed necessary to stop the flow of methane from the area of cracked ground. 

X  
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rrom June 1980 to October 1980, NCDOH conducted a program of air monitoring at 10 landfills in 

Nassau County. The purpose of this study was to determine the extent of vinyl chloride emissions 

'rom county's active and inactive landfills. On July 2, 1980. NCDOH collected 1Q air samples from the 

northern landfill as part of this study. Analyses of these samples did not reveal the presence of vinyl 
cnloride at the site. 

in November 1980. representatives from Fred C Hart Associates, Inc. (FCH) conducted an inspection of 

the site, in a 10-page report that was submitted to U.S. EPA in January 1981, FCH recommended that 

samples be collected from the "on-site" recharge basin and from nearby wells. These samples were to 

be used to determine the potential for leachate to migrate from the site. In addition. FCH suggested 

that the site be rescreened for the presence of vinyl chloride, using an organic vapor analyzer. 

he Denton Avenue_LandfiH is unlined and there is concern as to the impact that the site may have 

made on local groundwater in October 1981. NCDOH requested its consultant. ERM-Northeast. to 

conouct a grounowater investigation at the Denton Avenue Landfill. As part of this investigation, in 

November 1982. five monitoring wells were installed downgradient of the site. Drilling was 

performed by layne New York Company, Inc. under the supervision of NCDOH. Two of the wells (DA-

1 and DA-2) were installed on the western edge of the northern landfill. These wells have become 

overgrown, and NCDOH personnel could not locate them during the FIT site reconnaissance on June 

6, 1989. Another two wells (DA-4 and DA-S) were installed between the western edge of the 

southern landfill and Leonard Boulevard. The fifth well (DA-3) was installed approximately 800 ft 

west of the northern landfill on the property of the William Bowie School. Samples collected from 

these wells by NCDOH on November 22. 1982 and December 3, 1982 revealed the presence of metals 

at concentrations that exceeded federal drinking water standards, a phenol, phthalates, and trace 

amounts of halo-ethers. As a result of these findings. ERM-Northeast concluded that a plume of 

groundwater, contaminated pnmanly by iron and lead, had migrated at least 800 ft downgradient 

from the northern landfill In addition, ERM-Northeast estimated that the Denton Avenue Landfill 

was generating leachate at the rate of approximately 13,196.000 gallons per year in a report to 

NCDOH, ERM-Northeast recommended the following: (1) annual sampling of the monitoring wells to 

determine maximum, and average annual, plume concentrations. (2) the installation of additional 

monitoring wells at the site to help quantify the head relationship between the Upper Glacial and 

Magothy Aquifers, and (3) minor remedial measures that would further reduce the generation of 
leachate at the northern and southern landfills. 
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3aseo on the finding! of the previous site studies. U.S. EPA requested NUS Corporation Region 2  Fir to 

conduct a site inspection at the Oenton Avenue Landfill site. On June l« and IS. 1989. NUS collected 

Six groundwater samples, nine soil samples, two surface water samples, and two sediment samples 

(which included the collection of one environmental duplicate for each matrix sampled) to 

cnaracterize che site. The groundwater samples were used to determine the potential for 

groundwater contamination and its migration from the The soil samples, lediment ample,, and 

surface water samples were used to determine the potential for soil contam.nauon and its migration 

to an adjacent recharge basin The results of the groundwater sampling indicate the presence of 

metal, a, concentration, that exceed federal drinking water standards. The soil sampling results 

indicate the presence of metal,, sent,volatile compound, (SVOCsl. pesticides, and polychlorinated 

btphenyl, (PCBs). The sediment sampling results indicate the presence of metals and a PCS. The 

results of the surface water sampling moicate the presence of metal, at concentrations that exceed 
£ederal drinking water standards. 

Ref. Nos. 1, 2. 17 
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2.0 SITE INSPECTION NARRATIVE 

21 EXISTING ANALYTICAL DATA 

alono 3 d OCTObl8r 1976' NCDOH co,l®ct®d gas samples from the site and at several locations 

ard Boulevard. These samples were to be used in evaluating the effectiveness of the on-

of m h 9 Sy"em Th@ Samples were collect0d from th* ground and were analyzed for the amount 

anal ^ C°mamed' ^ natur# of the samples (i e.. air or soil), methods of sample 
ysis. an quality assurance are unknown. Analyses of the samples revealed the presence of 

potentially hazardous levels (i.e.. concentrations exceeding the lower explosive limit) of methane at 

- ree .ocat.ons on the northern landfill. The highest level of methane was detected in the venting 
rencn located along the northern border of the site. 

landf-i^ "J980' NCD°H co"*ct®d ,0 air samples (including one field blank) from the northern 

' • • e samples were forwarded to the NCDOH Division of Laboratories for analysis Gas 

chromatography was used to analyze the samples for the presence of vinyl ch.onde Vinyl chloride 
was not detected in any of the samples. 

ent On Novemoer 22. ,982. NCOOH collected groundwater Mm0,„ from fjv. dMmgr,di.... 
monitonng well, that „ locatM w.„ of ^ ^ ^ ^ 

a oratory for analy*,. rha sample, v»«ra analysed for EPA pnohty pollutants, an expanded list of 

vy .ad ganaral watar quality parameters. The matriods of sampia analysis ara unknown, 

e method, of quality assurance are unknown; however. dedicated sampling equipment was usad. 

na ysis o the groundwater samples revealed the presence of metals at concentrations that 

exceeded fadaral dnnking water standard,. ph.hala,es. and halthether* To determine the impact of 

t eon th. local groundwater, th.se r«ult, war, compare to limned praaxtsnng data from 1979-

torn five "background" wells located 3.000 ft to 4.000 ft from the sita. (The location, of these 

wells ar. Presented i„ reference No. 13). This comparison indicated th. presence of elevated level, of 

oma in the downgradient momtonng wells. The sampling results are summarised in 
Table 1 below: 

r 
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TABLE 1. RESULTS OF GROUNDWATER SAMPLING CONDUCTED ON NOVEMBER 22,1982 

Comoounos 
Present 

Ammonia 

iron" 

V1anganese° 

Magnesium" 

Cadmium 

Chromium" 

Cooper 

Lead" 

Zinc 

Dimethylnaphthalene 

p-Chloro-m-cresol 

Diethyl phthalate 

Di-n-butyl phthalate 

Butyl benzyl phthalate 

bis(2-ethylhexyl) 
phthalate 

Di-n-octyl phthalate 

4-Chloroonenyl phenyl 
ether 

4-Bromoohenyl phenyl 
ether 

Highest Concentration 
in Downgradient 
Monitoring Wells 

11 

61  

1 54 

8.4 

0.006 

0.09 

0.08 

0.62 

0.53 

76 

3 

10 

22 

6 

19 

11 

Sample 
Location 

MW-DA1 

MW-DA1 

MW-OA2 

MW-OA1 

MW-DA3 

MW-DA4 

MW-DA4 

MW-OA2 

MW-DA2 

MW-DA4 

MW-0A4 

MW-DA1 

MW-DA3 

MW-DA3 

MW-DA3 

MW-DA3 

NW-0A4, 
MW-DA5 

MW-OA2 

Concentration 
Range Detected in 

'Background" Well^ 

< 0.01 -0.45 

0.19-2.9 

NDA 

NDA - indicates no data available. 

ug/L0**3'5 are ®BPre,s®0 <n units of mg/L, the remainder of the sample results are expressed 

5tandardsC°mPOUnd dete<t®d at a concentration that exceeds Federal Drinking Water 

in 

(9  
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On OecemPm- 3, 1982. NCDOH collected a MKOnd of ground„.,,r semple, from ,h. downgraded, 

g walls. The walls were lampled using the same methods that war* used on Novemder 22 

•982. Sample analyst, wa, conducted by a NCOOH laboratory. Th, sample, were analyzed for EPA 

y pollutants, an expanded list of heavy metals and general water quality parameters The 

-n«hoo, of samp,, analysis and quality assurance are unknown. Analysis of th, groundwater 

sample, revealed the presence of metals at concentrations that exceeded federal drinking water 

standard, Comparison of the sample result, with th, five background w.,1, Indicated th, presence 

ot e evated level, of iron and ammonia ,n ,h. downgradien, monitoring well, The sampling ,cults 
are summarized in Table 2 below: 

TABLE 2. RESULTS Of GROUNDWATER SAMPLING CONDUCTED ON DECEMBER 3.1982 

ComDOunas 
Present 

Ammonia 

Iron* 

Manganese* 

Cadmium 

Chromium* 

Copper 

Leaa* 

Magnesium 

Highest Concentration 
m Downgratiient 
Monitoring Well* 

100 

7S 

1.93 

0.17 

0.05 

0.10 

0.30 

7.7 

Sample 
Location 

MW-DA1 

MW-QA1 

MW-DA2 

MW-DA2 

MW-OA1, MW-OA2. 
MW-OAS 

MW-DA2. MW-0A4 

MW-DA2 

MW-OA1 

Concentration 
Range Detected in 

'Background" Wells 

<0.01-0.45 

0.19-2.9 

MDA 

NOA - indicates no data available. 

Note: All metals are expressed in units of mg/L. 

0nnn"ng wa™« SMnoTr!lJ.*tKted "' COncen,ra,,on th" «"«*' 

Ref. No. i 

7 
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2-2 WASTE SOURCE DESCRIPTION 

While ,n operation, the Denton Avenue Landfill accepted approximately 350 tons to 400 tons of 

refuse per day. A large portion of this waste was allegedly burned in two on-site 

mc,here,or,. ana Oepou.eq „ a*. In addition, th. s„. also Accepted raw ge,b4ge. „ „ unknown „ 

•r acceptad hazardous waste. Waste disposal took place in a southern landfill and a 
northern landfill. The southern landfill operated from 1953 to 1963; ,, encompass,, 37 acre, and 

extends to a depth of 45 ft below grade. The northern landfill operated from 1963 to 1974 ,t 

encompasses 27 acres and extend, to a depth of 40 ft below grade. A, waste was d.sposed of a, m. 

Si e It was d„tnbuted evenly ,cross ,h. bottom of the landfill and covered with an intermediate layer 

lannf II TI,'' app'*ca,,on of thl1 ""efmednte cover, a new layer of waste was then added to the 
' It process was repeated until the landfill was brought to grade and a final covering of All 

material was applied. p0„,0„, of ,hi, cow.r conta|n day wh„, ̂  ̂ c|ay 

-he oermeability of the cover 

The southern landfill wa, brought to grade ,n 1963 and wa, subsequently closed. Some time after,,, 

• the southern landfill received a covering of fiH. The thickness of this cover is unknown. In 

t e Town of North Hempstead began excavating a portion of the southern ana fill for the 

construction of a swimmin, pool. Was,, matenal that wa, uncovered dunn, th„ excavation was 

reportedly well decomposed and contained wood, metai. and plashc debris. At th, present time, this 

iandf.il „ ,h, site of ,h. North Hempstead Park Physical Activities Center and numerous athletic field, 

and Playing court,. Th. park ha, had several incidence, of structural damage which are due to ,h. 

ng of the landfill The southern landfill is unlined and generates an estimated 22.100 gallons of 
leachateoerday 

1974. me northern landfill was brought to grade and approximately 90 percent of its surface was 

covered with a layer of clayey fin. This cove pprtedly 3 ftto 4 f, thick ,n some area,. Shortly after 

the co».r was appl.M to it. methane began migrating from the northern landfill. ,n an effort to 

ate this problem, vent pipe9 and a venting trench were installed at the site. Despite these 

sores, methane fires and an area of cracked ground and stressed vegetation allegedly occurred 

at the northern landfill in 1978. At the same time, a portion of the northern landfill was excavated 

e construction of a Police Soy s dub. Air screening of the excavated area revealed the presence 

ethane at concentrations that exceeded the lower explosive limit. The northern landfill 
(excluding the area of the Police 8nw'« fii.Ki e Boy s Club) is currently an undeveloped field; it is unlined, and 
generates an estimated 14,060 gallons of leacnate per day 

3  
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^should be noted that the two on-site .ncmerators were shut down in 1977 and have been removed. 

e former location of the incinerators .s presently occupied by a garage that is operated 6y the 
ortn Hemostead Department of Public Works. 

"her. na„ b.,„ several incidents of miscellaneous dumping a, the .ite. The available information 

.naK«« ,na, ,h. southern half of the s„. may have been used a, a landfill poor to its purchase by 

that J T M*m0K**a Th# """ ̂  qUa™" °f *« — accepted dunng 
is unknown. During the NUS Region 2 FIT sit. reconnaissance on June 6. ,989. NCDOH and 

:r:::r~M apvcp,M °nt° *• '««» >- ^ 
«. the pip, was discharging a thin stream of viscous liquid onto the site property Closer 

inspection ,.„„.d the .ffl„.„, ting. ,„q , ^ rh. ̂  (rom 

P.O. appeared to flow south toward a low-lying are. o, ,h. Dunng ,h. NUS Region 2 FIT „„ 

inspection conduaed on tune ,4and IS. . 989. the are, of the discharge p.p. w„ cnsoected inth. 

..me since ,h, reconnaissance, the discharge had been discontinued and appro.,mately ,2 ft of 

Pioe had been removed. The length of ,h, remaining section of pip. could no. be determined; 

ever. ,t allegedly connects to a storm drain on the ad(oining property. Cement had been used to 

p ug t e open end of this pipe. A soil sample was collected from the former point of discharge. 

na ysis of ,h„ sample revealed the prmenc. of bmszo (b) fluoranthene. banzo (k) fluoranthene. and 
Arocfor-1254. and elevated levels of zinc. 

I N 'VFI'M,"*™ °f ""K,"an<K,U' dumBm9 "W bave occurred at the site. Analysis of a soil sample 
-S3) that was collected near a crushed bucket on the northern landfill revealed the presence of 

meta s. vocs. pesticides, and Aroclor-1254 Analysis of a sediment sample (NYI9-S6D2). which was 

CO acted from an area of ponded water located dowmlope of. and approximately too ft southeast 

o . the former discharge pipe, revealed the presence of ArocloM2S4 Analysis of a soil samoie 

(NYEB-Sl). Which wa, collected from an area of „ca„,ed pavement on the southern ianCI, 
revealed the presence of metals, SVOCs. and Aroclor-1260. 

The may po» a potential threat of fire. Medsanewelated firm have previously occurred at the 

northern landfill. During the FIT 2 inspection, elevated organic vapor analyzer (OVA) reading, 

were detected ,n th. breathing zone a, an are, on ,h. norths landfill. The* reading, ma, 

the continued migration of methane from th. ,i„. There i, a potential for th. direct contact of 

people with on-site contaminant,, PCBS. SVOCs. and pesticides have been detected in the surface so,I, 

on ,h. northern landfill Th. northern landfill ,, fenced; howmmr. access „ no, evicted by a 

l o c k e d  g a t e .  A  n u m b e r  o f  a r e ,  y o u t h ,  w e r e  o b s e r v e d  o n  t h i s  p r o p e r t y  d u n n ,  t h .  F I T  2 i n s p e c o n  

1 
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an June 14, and 15, 1989. i h e  southern landfill also poses a threat of direct contact. A  PCB and a 

SVOC were detected in an area of excavated pavement. Extensive construction work is taking place in 

.his area, and a high potential exists for the direct contact of workers with contaminated soils. 

*ef. Nos. 1, 2, 6, 17 

2.3 GROUNDWATER ROUTE 

The Denton Avenue Landfill is underlain by the Upper Glacial Aquifer, the Magothy Formation, and 

-he Lloya Aquifer. The aouifer of concern .n the vicinity of the site is the Magothy Formation and the 

overly,ng, hydraulically connected. Upper Glacial Aquifer. The Lloyd Aquifer is not included in the 

aquifer of concern because it is overlain by an extensive clay confining layer and very few wells tap 
this formation within 3 miles of the site. 

e area or the site, the uppermost portion of the Magothy Formation is characterized by fine to 

medium sand, with mica and interstitial silt and clay. Based en well logs from the site, the depth to 

the Magothy Formation ,s approximately 100 ft to 105 ft below grade. The thickness of this 

ation is estimated to be 325 ft. The Magothy Formation is the primary source of potable water 

ssau County. Groundwater typically occurs under unconfined conditions in the upper portion 

of this formation. Mon.tonng wells DA-1 and OA-S are reportedly screened in the upper 5 ft of the 
Magothy Formation. 

The Upper Glacial Aquifer overlies the Magothy Formation, in the area of the site, the Upper Glacial 

qui er is characterized by fine to coarse sand, fine to coarse gravel, and small cobbles. The northern 

d southern landfills are constructed in the glacial deposits. Groundwater typically occurs under 

unconfined conditions m this aquifer. Based on well logs from the site, the water table is located 

approximately 13 ft to 34 ft below the bottoms of the landfills. Monitoring wells DA-2. OA-3. and DA-
4 are screened in the upper glacial aquifer. 

he depth to groundwater at the sit# ranges from approximately 50 ft to 79 ft below grade. 

Groundwater in this area reportedly flows through the Upper Glacial and Magothy Aquifers in an 

east-to-west direction. The rate of flow through these aquifers is estimated to be 0.76 ft per day. The 

unsaturated zone that overlies the aquifer of concern consists of a mixture of medium coarse sand, 

gravel, and municipal refuse. Areas of clayey sand are present on the northern landfill. The hydraulic 

conductivity that is associated with these deposits is estimated to be 1Q-J cm/sec. Net annual 

precipitation for this area, calculated as the difference between normal annual total precipitation 
and mean annual lake evaporation, is 13 inches 

10  
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•hat dr. 'h' P90S'* '""n9 W'th'n 3 m"" ,h* S,,e "* ,WW' ^ "VXM supply systems 

are u«T T'"' ^3 Th"* ,,S * ™"""" <* Pn«"« we", that 

m.le rad X ru ^ ̂ A °f " mC,Ude<1 w,lhm th® 3-
ootabl. '7, dr"""n9 *""" '°r tn* r"Ktom in «• •» not known. Th. n,ar„, 

located a7o 5""!^ ̂ **" ̂  2°' ™' h 46483 " «"» and,,, 

ntegrated '2S ,0U'h " Wi,,*r SuBpl* Co w«" N° 20 it parr of an 
of Zao U n SySWm 'hat """ B,,WMn 33-00° an° ,3°'000 U S •» a" 

OU. f.n that und.n,. ,h,s region as part of a tot. sourc. aquifer system. 

rr ^ l989' NUS C0,00ra00n 2 F'T C°"-M - groundwater samples (including 

Z~r dU0,ka,•, W ™ " — »' —« that 

from .. ' "" downgraaient !ampl« (NYEB-GW2 and NYEB-0W3) w.r. collected 

collected f "9 W*"' °A"3 an<1 °A"a 'M°'C,IV*'V' A lh'rd downgradient samofe (NYEB-GW4, was 

t south T 3 DU°"CiU0B,y W'"W,„ MO. 20) located approa.mat.ly ,25 

3673 o11' °n* U09^M,an, "mB" ,NYEB-GWS'"" <#"«"d 6~m a public supply w„, (N. 
th. d approximately 2S0 ft east of th. site. A second upgradient sample, (NYEB*GW6) and 

duplicate sampl. (NYEB-GW7) w,r. collected from a public ,„pp,y w.l, (N.S603) igcated 

appro.imat.ly ,000 f, north..,, of th. Monitoring wWh OA-3 and OA-4 ar, 9S f, deep and are 

screened in th. upper glacial aquifer Public supply wells Jamaica Water Supply Co. Well No 20 N. 

3673. and M-S603 ran,. d,p,h from a, 5 ft to 464 63 f, and .reserved in th. Magothy Formation 

Analysis of th. groundwater sample, ,ugg„t, a potential for ,h. r.l« 0f iron and man,an,,, to 

grounowafer. iron and manganese w.r, detected ,n ,h. downgradfen, monitoring w.ils, at 

concentrations that significantly eitceeded federal drinking water standards. Netther of these metals 

was present aboee ,h. contract required detect,on Urn,,, (OWLS) in th. upgraoien, samples „on and 

manganese ar. commonly associated with landfill I.achate; therefore, the,, presence ,n ,h, 

groundwater may be attnbutabl, to th. A re,..,, .« com.min.nt, to groundwater cannot be 

ocumented at this site became the upgradient public supply well, were screened at a much greater 

depth than the downgradien, monitoring well, Sample analysis also revealed ,h, presence of 

elevated l.y.1, of chromium, lead, nickel, and tinc ,n th. downgrade manitohng well,. The« 

metal, ar. also associated with landfill leachate. and their prmence in the groundwater may be 

attributable to the „te. „ mould also be noted that chlonnated hydrocarbon, were detected ,n all of 

the public supply well, that were sampled These compounds ar. known to be present throughout 

the aquifer of concern, ,n .hi of Nassau County. The spume of ,h„. compound, may be 
solvent waste from local dry cleaning 

1 1  
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usinesses. These compounds are not attributable to the site; therefore, they do not contribute 

the site's impact on groundwater. The sample results are summarized below; 
to 

Compounds 
Present 
Above C3Qi < 

Chromium" 

iron' 

Lead' 

Manganese' 

Nickel 

Zinc' 

Highest 
Uogradient 
Concentration 

8CRDL (Dl-10ug/L) 

NO 

8CRDL (Dl-5 ug/L) 

NO 

NO 

8CRDL (DL-2Q ug/L) 

Sample 
Location 

NYEB-GW5, 
NYEB-GW6 

NYEB-GW6, 
NYGB-GW7 

NYEB-GW6, 
NYEB-GW7 

NYEB-GW6, 
NYGB-GW7 

NYEB-GW5, 
NYGB-GW6, 
NYGB-GW7 

NYEB-GW5, 
NYEB-GWS. 
NYEB-GW7 

Highest 
Oowngradient 
Concentration 

404 

363,000 

337 

1,430 

250 

215 

Sample 
Location 

NYEB-GW2 

NYEB-GW2 

NYEB-GW2 

NYEB-GW3 

NYEB-GW2 

NYEB-GW2 

5tan"a"lOn'0<,Un'1d",C,M " * on that »c.eot Frtaral Or.nk.ng ««., 

Note I: All results are expressed in units of ug/L. 

Note 2; NYEB-GW6 and NYGB-GW7 are duplicate samples. 

BCRDL - Selow Contract Required Detection Limit 

NO - Not Detected 

DL - Detection Limit 

Ref. Nos. 1. 2, 4, 5, 7. 10, 11, 12, 14, 15, 16. 17 
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2.4 SURFACFWATER ROUTE 

A coun.y-ov.nM rscharg. basin is locatM in a low-lying araa oatwaon the nonharn ano southern 

ianafilt According to the NCDOH. ail ,,t.-g.n.,a,M runoff and laacna.a m,grac« ,nto th„ racnarg. 

he basin is man-made and serves ta replenish the Ideal groundwater suoply by collecting 

precipitation and stormwater runoff. There are no migration pathway, leading from the basin to 

aturally occurring surface water; however, it is hydraulically connected to the Upper Glacial Aguifer 

There are no sensitive environments or cntical habitats of fMerally-listM endangered species located 

leofthesite. The I -year 24-hour rainfall fdrthisareaisapproximately2.7inches. 

There is a high potential for site contaminants to enter the aouifer of concern via the recharge basin. 

rainage pathways, leading from the northern landfill into the recharge basin, were observM during 

the f IT 2 „„ inspection. A sou sample (NYE3-S7) was collectM from one of these pathways. Analysis 

or this sample revealM the presence of magnesium at 1.000 times the concentration, found in the 

other on-,,,, son samples, a sediment ample (NYEB-SEDt) was collected at the bottom of the 

age pathway. Analysis of this sample revealed the presence of barium at 182 times the 

concentration found in the other on-site sMiment sample (NYES-SE02). Lead and manganese were 

detected at twice the concentration, fround in NYEB-SED2. Magnesium was detectM at more than 

2.000 times the concentration detected in NYEB-5E02. Vanadium wa, detected at 25 times the 

concentration detectM in NYEB-SID2. Zinc wa, detected at a times the concentration detectM ,n 

NYEB-SED2. A surface water sample was collectM at the same location. Analysis of this sample 

cates the presence of iron, lead, and manganese at levels that exceM the fMeral drinking water 

in addition to metals. SVOCs, pesticides, and PCBs have been detectM in the on-site soils. 
These compounds may be earned by stormwater runoff into the recharge basin 

Ref. Nos. 1, 2, 4. 8, 17 

2.S AIR ROUT! 

eadings above background were detected on the HNu photoionization detector (HNu) and the OVA 

flame ionization detector (OVA) during the NUS Corporation Region 2 FIT site reconnaissance 

conducted on June 6, 1989. The HNu readings were detected near the ground at four locations on 

hree of the readings were detected in the vicinity of the vent pipes on the northern parcel; 

the fourth reading was detected in an excavated area on the southern parcel. The highest reading. 

20 parts per million <ppm> above background/was detected approximately 30 feet east of vent pipes 

and 22 on the northern parcel. No HNu readings were detected in the breathing zone during 

the FIT 2 site reconnaissance OVA readings rang.ng from 800 ppm to more than 1000 opm aoove 
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background were detected inside the casings of monitoring well (MW) Nos. DA-3. OA-4, and OA-S, 

arter uncapping. All of these readings subsequently dropped to background levels as the wells were 

ailowea to vent. A methane flush test was performed at each well and the tests revealed the 

presence of methane. OVA readings were detected at three locations on the northern parcel. All of 

the readings were detected ,n the vicinity of the vent pipes. The highest reading, 30 ppm above 

background, was detected at a crushed pail located approximately 30 feet east of vent No. 14. No 

OVA readings were detected in the breathing zone during the FIT site reconnaissance. 

No reaaings above background were detected on the HNu during the NUS Region 2 FIT site inspection 

conducted on June 14 and 15. 1989. Variable OVA readings were detected inside the casings of MW 

Nos. DA-3 and OA-4 prior to, and during, their evacuation. The highest reading. 60 ppm above 

oackgrouna. was aetected m MW No. DA-3 after the water column was disturbed. The readings 

gradually dropped to background levels as the wells were allowed to vent. An OVA reading of 

approximately 900 ppm above background was detected inside the casing of MW No. DA-S after 

uncapping. This reading subsequently dropped to ISO ppm above background after the well had 

vented for three hours. No OVA readings were detected in the breathing zone during the collection 

of groundwater samples. OVA readings were detected prior to, and after, disturbing the soil at 

sample location Nos. NYEB-S1 and NYEB-S4. The highest reading, 10 ppm above background, was 

detected at sample location No. NYEB-54. An OVA reading of 2 ppm was detected after the 

disturbance of the sediments at sample location No. NYEB-SED2; an OVA reading of 1 ppm was also 

detected in the breathing zone at this location. An OVA reading of 1.5 ppm above background, was 

also detected at the surface of the water at this location. No OVA readings were detected m the 

breathing zone during the collection of the soil samples. An OVA reading of 6 ppm above 

background was detected in the breathing zone at sample location Nos. NYEB-S7, NYEB-SW1, and 

NYEB-SED1. OVA readings, ranging from 50 ppm to 70 ppm above background, were detected m the 

breathing zone at the top of the drainage pathway from which sample No. NYEB-S7 was collected A 

methane flush test was performed at this location and was unable to confirm the presence of 

methane. An OVA reading of greater than 1000 ppm above background was detected at the ground 

surface in this area. Subsequent screening of this area using Draeger tubes did not reveal the 
presence of benzene or vinyl chloride in the ambient air. 

Approximately 390,000 people reside within 4 miles of the site. There are no histoncai lanamarks 
that are visible from the site. 

1 4  
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• h. ma,onty of <K. site « veg.,a,M ana there „ a l.rmteo pot.nt.al for . relee» of tontammant, to 

=CB' an° th" "«'• d««t« in th. on-site to,It may b. ettechM to toil pared* and 

become airborn. dunn, dry. dusty condraon,. Based on air reading, that war, detected during th. 

r.T 2 ut. ,mp.con, volatile compound,, other than methan., may b. pre,en, at th. northern 
anafill 

Ref. Nos. 1, 2, 3, 17 

2-6 ACTUAL HAZARDOUS CONDITIONS 

-he actual hatardou, condition, that ar. p„„„t a, th. „„ ,re ,ummarltM below: 

• The potential ,K„t, for contamination of th. poubl. weter ,upply with chromium, 
iron, lead, manganese, and zinc. 

he potential exists for direct contact of people with contaminated soils that are 
present on site. 

• Area, of KrenM vegetation ««, otwrvm, at the nortlwrn landfill by a local fir. 

chief on October 10. 1973. The,, sere,ted area, were allegedly due to elevated level, 
of methane. 

The site has a history of methane fires. Elevated levels of methane were detected at 

the northern landfill in .976 and 1978. In September 1976. the on-site vent.ng trench 

caught fire when town officials applied a lighted match to it. in September .978, the 

NCDOH received a compliant from the Garden City Park Fire Chief regarding the 

occurrence of methane fires at the northern landfill. According to the Nassau County 

Fire Marshall s office, the site does not currently pose a significant threat of fire. 

No other actual conditions pertaining to human or environmental contamination have been 
documented. Specifically: 

o tammation has not been documented either in organisms in a food chain leading 
to humans or in organisms directly consumed by humans. 

as been no documented contamination of a sewer or storm drain without a 
point source to which the contamination can be attributed. 

e There has been no documented damage to fauna. 

Ref Nos. 1.2, .7 
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3.0 MAPS AND PHOTOS 

DENTON AVENUE LANDFILL 
NEW HYDE PARK, NEW YORK 

CONTENTS 

Figure i: Site Location Map 
Figure 2: Sample Location Map 
Exhi bi t A: Photograph Log 
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NEW HYDE PARK, NEW YORK 
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DENTON AVENUE LANDFILL 
NEW HYDE PARK, NEW YORK 

JUNE 6, 14, and 15, 1989 

PHOTOGRAPH LOG 

ALL PHOTOGRAPHS TAKEN BY BRIAN DIETZ. 

Photo Number « . 
^ ' June 6, 1989 P"OB 

Panoramic view of southern landfill as 
seen from the parking lot. 

1P"22 June 6, 1989 
Looking northwest across the recharge 
basin that divides the site. 

2P"9 June 6, 1989 
Picture of PVC pipe dieharging onto the 
northern landfill. 

2P-17.18 June 6, 1989 
Panoramic view of the northern landfill 
looking north from the recharge basin. 

1P~I June 14, 1989 
Anthony Culmone collecting soil sample 
S* 1« 

1P~3 June 14, 1989 
Steve Okulewicz collecting sediment sample 

1P"ft June 14, 1989 
Steve Okulewicz collecting soil sample S-2. 

IP"5 June 14, 1989 
Steve Okulewicz collecting soil sample S-3. 

IP~6 June 14, 1989 
Anthony Culmone collecting soil sample S-4. 

1P~7 June 14, 1989 

iSa&SS?* eo,,ec,lng so" -"*• 

1133 

1234 

1311 

1050 

1214 

1243 

1317 

1526 

1347 

0.O 
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UCINTON AVENUE LANDFILL 
NEW HYDE PARK, NEW YORK 

JUNE 6, I#, and 15, 1989 

PHOTOGRAPH LOG 
(con't) 

Photo Numh»r _ 
Tplg - _ Description T, 

June 10, 1989 ~JJ 

1P-9 

1P-I0 

collecting soil sample 

1737 
June 10, 1989 

SW.U!rne co'lectin8 sortace water 

June 10, 1989 7 

Anthony Culmone collecting sediment sample 

IP"12 June 10, 1989 
Steve Okulewicz collecting soil sample S-7. 

June 10, 1989 
Steve Okulewicz collecting soil sample S-9. 

1P°1-5 June 15, 1989 
Anthony Culmone and Steve Okulewicz 
collecting groundwater sample GW-2. 

IP"16 June 15, 1989 
Anthony Culmone collecting tap water 
sample GW-1 (MS/MSD). 

IP"17 June 15, 1989 
Anthony Culmone collecting tap water 
sample GW-5. 

1P°18 June 15, 1989 
Anthony Culmone collecting tap water 
sample GW-6/GW-7 (dup). 

1P"19 June 15, 1989 
Anthony Culmone and Steve Okulewicz 
collecting groundwater sample GW=3. 

1837 

1855 

1055 

1301 

1507 

1525 

1606 
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2P-I7.I8 June 6, 1989 
Panoramic view of the northern landfill 
looking north from the recharge basin. 
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:GORFSI5t3^ 32-3902-06-SI 

OENTON AVENUE LANDFILL, NEW HYDE PARK. NEW YORK 

3ev. ','o. 0 

xr 



June 14, 1989 12i# 
Steve Qkulewiez collecting sediment sample 
5ED-Z. (Note: The sample placard is 
mis-numbered in this photo). 

soil sample 
1243 

S-2. 



IP-5 

32 -3902-06-5  i  
3ev. No. 0 

DENTON AVENUE LANDFH.L, NEW HYDE PARK, NEW YORK 

June [ti, 1989 
Steve Okulewicz collecting soil sample 

1317 



32-8902=06-SI 
3ev.  No.  0 

DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

June 14, 1989 

L17M?/msd/C2 co"ecting so" !ln""e 

1547 

June 14, 1989 16J3 

^-Vfdup)CLjlm0ne collect:n8 soi' sample 5-6/ 



1P-9 

02-8902-06-SI 
3ev. ,Vo. 0 

DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

June i 4, 1989 
sAampleSW-!m0ne col,ectin8 surface water 

1737 

.  ,  ' ' 1 "  1 7 4 3  
SED-°?y ulmone collecting sediment sample 



IP-12 

1P-10 

caFMjHuserosi 

DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

02-8902-06=SI 
3ev. No. 0 

June 10, 1989 lg37 

Steve Okulewicz collecting soil sample S-7. 

June 10, 1989 lg33 

Steve Okulewicz collecting soil sample S-9. 

3o 
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IP-15 June 15, 1989 
Anthony Culmone and Steve Okulewicz 
collecting groundwater sample GW-2. 

1055 



ISJUB 
03*33J3^ 02-3902-06-S; 

9ev. .'io. 0 
DENTON AVENUE LANDFILL. NEW HYDE PARK. NEW YORK 

•16 June 1 5 , 1989 
Anthony Culmone collecting tap water 
sample GW-l (MS/MSD). 

1301 



IMUS 
32-8902"06=S i 
•^gv No 0 

DENTON AVENUE LANDFILL. NEW HYDE PARK. NEW YORK 

-une 15. 1989 1J()7 

Anthonv Cuimone ccilectmg tap water sample 



IP-18 

IP-19 

DENTON. AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

J2-8902-06-SI 
*ev. ,Vo. 0 

June 13, 1989 
Anthony Culmone collecting tap water 
sample GW-6/GW-7 (dup). 

1523 

June 15, 1989 
Anthony Culmone and Steve Okulewicz 
collecting groundwater sample cTl 

1646 
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4.0 SITE INSPECTION SAMPLING RESULTS 

ater samples, two surface water samples, two sediment samples, and nine soil samples 

g e environmental duplicate for each matrix) were collected during the NUS Region 2 FIT 
si e inspection conducted on June 14 and IS, 1989 

at levels th ' 9rounGwatar samples indicate the presence of chromium, iron, lead, and manganese, 

DA-3 and OA^I fed 'ral dnnk,n9 water standards, in the downgradient monitoring wells (MWs) 

(337 uo/Ll ThC h'9he" C0nC9ntrat,om of Chram'um (404 ug/L), ,ron (363.000 ug/l), and lead 

mangan«e n'l "T MW'°A3 (SamP'# ^ NYEB-GW2>" Th* concentration of 

t hi u ' ug/u W0S dented m MW-DA4 (sample No. NYEB-GW3). Tetrachloroethene and 

of th! " ̂  det#Cted a" °f ^ PU0'iC $UPP,y The h,9h«st concentrations 
o these compounds (640 ug/L and 8 ug/L, respectively) were detected in public supply we,. N-5603 
(samoie No. NYE3-GW6/7). 

rr °i zwaw Mm°"5 makat**• 9rMen~ °f ir°"-iMd-

. drmk'n? "anda"3s- Th« hl9h«l concentrations of iron (19.800 ugfl) and 

1779 r,," WW* MmB'e NY,,-5W' "» "•*•« conc.ntra.ion of nt.n,an«. 
( 9 ug/L) was detected m sample No. NYEB-SW2. 

Analyses of the sediment samples indicate the presence of barium, lead, magnesium, manganese, 

'urn. and zinc. The highest concentrations of barium (182E mg/kg). lead (112 mg/kg). 

magnesu.m (2.190 mg/kg). manganese (204 mg/kg). vanadium (25.9E mg/kg). and zinc (169E mg/kg). 
were detected in sample No NYEB-SPOi 

B 5EQ1. These concentrations were approximately 2 to 200 times 
greater than those that were deterred m rh« .. 

e oeteaed in the other sediment sample (NYEB-SED1). Arodor-1254 was 
detected in sample No. NYE8-SED2 at a concentration of 210 ug/kg. 

y* e soil samples indicate the presence of arsenic, barium, cadmium, chromium, lead, 

adium and zinc, in the on-site soils. The highest concentrations of cadmium (1 7E 

g/ g . c omium (19.2 mg/kg), lead (287 mg/kg), vanadium (445 mg/kg) and zinc (6,700 mg/kg) were 

etected in sample No. NYEB-S3. These concentrations were approximately 1 to 51 times greater than 

e e detected in the other soil samples. The highest concentrations of arsenic (9 6 mg/kg) 

and anum (62E mg/kg) were detected in sample No. NYEB-S1 These concentrations were 2 to 62 

greater than those that were detected m the other soil samples. The highest concentration of 
manganese was detected in samoie No uvea «-» ru. 

P NYEB-S7 This concentration was approximately 2 times 
greater than those that were detected in the other soil samples. SVOCs were detected m sample Nos 

NYEa-S1.NYEB.S2. and NYEB-S3 The concentrat ions of  the SVOCs ranged from 610 ug/kg to  3.300 

3ff 
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uv*v Wlth ""'""won of bis(2.ethylhe»yl) emulate. the highest concentration of SVOCs were 

detected in temple No. NYEB-S3; pyrene and benzo(b|fluoranthene were present in the highest 

concentration (3.300 ugrkg). The pesticides dieldrin (28 ugrkg), 4,4'-00£ (42 ugrkg), and 4.4.000 (47 

ugrkg) were detected in sample No. NYEB-S3. PCBs were detected in the on-site so.ls at 

concentrations ranging from 390 ugrkg to 4.200 uglkg. Aroclor.l2S4 was detected in sample Nos. 

NYSB-S2 and NYEB-53. The highest cdncentrabon (440 uglkg) was detected in sample No NYE8-S2. 

Arodor-1260 was detected in sample No. NYEB-SI at a concentration of 4.200 ugrkg. 

The groundwater sampling result, are summarised in Table 3. The surface water sampling results are 

summanzed ,n Table 4. The sediment sampling result, are summarized in Table 5. The soil sampling 

results are summarized in Table 6. figure 2 in Section 3.0 provides a sample location map. 



TABLE 3. Groundwater Sampling Results 

02-8902-06-SI 
Rev. No. 0 

Compounds 
Present Above CRni < 

Aluminum 

Chromium* 

Copper 

Iron" 

Lead" 

Magnesium 

Manganese" 

Nickel 

Zinc 

Trichloroethene 

T etrachl oroethene 

Samole Location(s) 
Where Comoounqs Detected 

NYEB-GW2, 

NYEB-GW2, 

NYEB-GW2. 

NYEB-GW2. 
NYEB-GW4 

NYEB-GW2. 

NYEB-GW1, 
NYEB-GW7 

NYEB-GW2, 

NYEB-GW2, 

NYEB-GW2, 

NYEB-GW6. 

NYEB-GW3 

NYEB-GW3 

NYEB-GW5 

NYEB-GW3, 

NYE3-GW3 

NYEB-GW6. 

NYEB-GW3 

NYEB-GW3 

NYEB-GW3 

NYEB-GW7 

NYEB-GW1. 
NYEB-GWS. 

NYEB-GW5, 
NYEB-GW7 

Sample with 
Highest Concentration 

NYEB-GW2 

NYEB-GW2 

NYEB-GW2 

NYEB-GW2 

NYEB-GW2 

NYEB-GW1 

NYEB-GW3 

NYEB-GW2 

NYEB-GW2 

NYE1-GW7 

NYEB-GWS 

Highest 
Concentration 

1,550 

404 

172 

363,000 

337 

7,900 

1,430 

250 

215 

8 

640 

' Sr"' draa" " * con"nt™°"e*ce.ds Federal Onnk.n, water 

Note 1: All results are expressed in units of ug/L. 

Note 2: Sample Nos. NYEB-GWS and NYEB-GW7 are duplicate samples. 

37 



02-8902-06-SI 
Rev. No. 0 

TABLE 4. Surface Water Sampling Results 

Compounds 
Present Above CRm « 

Aluminum 

Chromium 

Copper 

iron" 

Lead1* 

Vlagnesium 

Vlanganese" 

Zinc 

Sample Location(s) 
Where Compounds Detected 

NYEB-SW1 

NYEB-SW1 

NYEB-SW1 

NYEB-SW1, NYEB-SW2 

NYEB-SW1, NYEB-SW2 

NYEB-SW1, NYEB-SW2 

NYEB-SW1, NYEB-SW2 

NYEB-SW1 

Sample with 
Highest Concentration 

NYEB-SW1 

NYEB-SW1 

NYEB-SW1 

NYEB-SW1 

IMYEB-SW1 

NYEB-SW2 

NYEB-SW2 

NYEB-SW1 

Highest 
Concentration 

13,900 

30 

36.7 

19.800 

105 

6.460 

779 

363 

" 'stanCdardsC°mPOUnd detected at a con«ntrat.on that exceeds Federal Or.nk.ng Water 

Note. All results are expressed in units of ug/L. 
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Table 5. Sediment Sampling Results 

Comoounas 
Present Above 
CRDLs 

Aluminum 

Sarium 

Chromium 

Iron 

-eaa" 

Magnesium 

Manganese" 

Nickel 

Vanadium 

Zinc" 

Aroclor-1254 

Sample Location(s) 
Where Compounds 

Detected 
Sample with 

Hiqhest Concentration 
Highest 

Concentrati on 

NYEB-SED1, NYEB-SED2 NYEB-SED1 7,700 
NYEB-SED1 NYEB-SED1 182E 
NYEB-SED1, NYEB-SED2 NYEB-SED1 17.9 
NYEB-SED1, NYEB-SED2 NYEB-SED1 14,200 
NYEB-SED1, NYEi, SED2 NYEB-SED1 112 
NYEB-SED1 NYEB-SED1 2.190 
NYEB-SED1, NYEB-SED2 NYEB-SED1 204 
NYEB-SED1, NYEB-SED2 NYEB-SED1 16. IE 
NYES-SED1 NYEB-SED1 25.9E 
NYEB-SED1. NYEB-SED2 NYEB-SED1 169E 
NYEB-SED2 NYEB-SED2 210 

E - indicates an estimated value. 

N°te u^kgSUltS ar®.eRpr®ss•<, ,n un,ts of except Arocior-1260 which is expressed in units of 

y\ 
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TABLE 6. Soil Sampling Results 

Comoounds 
Present Above 
CRDLs 

Aluminum 
Arsenic 
Barium 
Cadmium" 
Chromium" 
iron 
Lead" 
Magnesium 
Manganese 
Nickel 

Vanadium* 

Zinc" 
Phenanthrene 
Fluoranthrene 
Pyren© 
Benzo(a)anthracene 
Chrysene 
bis(2-ethylhexyl)-

phthalate 
8enzo(b)fluoranthen@ 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
indeno (1,2,3-cd)pyrene 
Dieldnn 
4,4'-DDE 
4,4'-DDD 
Arodor-1254 
Arodor-1260 

Sample Location(s) 
Where Compounds 

Detected 

Present in all soil samples 
Present in all soil samples 
NYEB-SI 
NYEB-S3 
Present in all soil samples 
Present in all soil samples 
Present in ail soil samples 
NYEB-S7 
Present in ail soil samples 
NYEB-SI, NYEB-S3, NYEB-S6. 
NYEB-S9 
NYEB-SI, NYEB-S3. NYEB-S6, 
NYEB-S9 
Present in all soil samples 
NYEB-S3 
NYEB-S3 
NYEB-52, NYEB-S3 
NYEB-S3 
NYEB-S3 
NYEB-SI, NYEB-S3 

NYEB-S2, NYEB-S3 
NYEB-S2, NYEB-S3 
NYEB-S3 
NYEB-S3 
NYEB-S3 
NYEB-53 
NYEB-S3 
NYEB-S2, NYEB-S3 
NYEB-SI 

Sample with Highest 
Hiahest Concentration Concentration 

NYEB-S3 11,900 
NYEB-SI 9.6 
NYEB-SI 62 E 
NYEB-S3 1.7E 
NYEB-S3 19.2 
NYEB-S3 13.900 
NYEB-S3 287 
NYEB-S7 1,820 
NYEB-S7 187 
NYEB-S3 32.3E 

NYEB-S3 44 5 E 

NYEB-S3 6.700E 
NYEB-S3 610 
NYEB-S3 2,500 
NYEB-S3 3,300 
NYEB-S3 1,700 
NYE8-S3 1,800 
NYEB-SI 2,600 

NYEB-S3 3,300 
NYEB-S3 2.000E 
NYEB-S3 1.800E 
NYEB-S3 740E 
NYEB-S3 28 
NYEB-S3 42 
NYEB-S3 47 
NYEB-S2 440 
NYEB-SI 4.200 

E - indicates an estimated value. 

Note 1 All metals are expressed in units of mg/kg; the remainder of the results are expressed in 
ug/kg. 

Note 2: Sample Nos. NYEB-S6 and NYEB-S8 are duplicate samples. 

Ref. No. 17 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

A Listing Site Inspection (LSI) is recommended for the Denton Avenue Landfill Site on a HIGH 

PRIORITY basis. The LSI should include the collection of additional soil samples from the southern 

and ,11 to determine the extent of PCS contamination ,n the park area. Additional soil samples 

» ould also b« collected from the northern landfill ,o determine the enent of toil contamination A. 
on. so„ samp,, ihou,p b, „1|)Kte<1 ^ ̂  ̂  ̂  ^ ̂  ̂  ̂  ̂  

above background were detected during the FIT 2 s,t. ,n,p«t,on. Subsurface w«t, sample, „rom a 

" "Mt 4 *>">rmm- d.sbosal areas to char.dense the nature of 
t e on-site waste. Downgradient monitoring wells OA-1 and OA-2 should be located and sampled 

Additional mon.toring well, should be ,n,tailed upgradient of the sit.; these should be 

t the same depth as the ousting downgradient wells. These recommendations are based 

on ,h, following information that was acquired dunng the sit, .motion and ,ubs«,u.n, 
oreoaration. report 

Groundwater contamination with iron and manganese has been documented. These 

metals are known constituents of landfill leachate and may be attributable to the site. 

« The hydrogeelogy of the region indicates that the upper glacial and Magothy 

aquifers are hydraulically connected. The aquifer of concern is included in an U.S. 

EPA-designated sole source aquifer system. 

At least 54,000 people receive potable water from municipal wells that are located 

within 2000 ft of the site. The nearest potable well is located approximately 125 ft 

south of the site ana is part of an integrated system that serves 33,000 to ! 30.000 
people. 

• The site allegedly generates 13.196.000 gallons of leachate per year. 

A PCS contaminant was detected at the southern landfill in an area of extern,ve 

o structien. This poses an imminent threat of direct contact by individuals wno are 

working in this area. 

• The municipal park that is built on the southern landfill is undergoing extensive 

renovation. There is a potential for the excavation and transport of PCS-
contaminated soils. 

• PCBs and pesticides that are present on site may be attached to soil particles and 

become airborne during dry, dusty conditions. 

Ref Nos 1, 2, 7, 10. 11, 12. 14, 15 ,  17  
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MS"r°B»'<tU^t W0a"m® "Envi,onm®n,a' Cons.,»eii0n /./t—^— 

Stony Brook, New York 11794 ,y 

bS .Pfger^T^fueri 
REFERENCE NO. 3 SSSX®9inihst&fXXXX: 

CeoMissioner 

. December 7, 1976 

-fi 

s*. J»S */>e 

< V. £• )%s 

Commissioner Felix Andrews 
Town of North Hea^stead 
Department of Public Works 
229 Piandoae Road 
Manhasset, New York 11030 

Dear Commissioner Andrews: 

« ̂ r̂ ssr i-1976 -

Benton AvenSISL^adfiUec0h^aI^lhf?a1MehU<Sd ^Hf® 8C®® *8° ae 6&« 
that ciae, and we reeoeniae ehar rh» aK® P^blo" which was apparent at 
problem. Town has taken measures to control ehac 

au. s^ri:i;;lru!!i,r!:th!i; "f6-«• <» ^ 
of Health, raployucs 0f tha Town°If J1' 0!'iM a°d Kd«»«u County Dtparoant 

p«". a.,J.ZZ It L2l<ZZL JXEl STES4 eh"-i» 
»rouod and applying . Ughc.d «t=h w^t. 111 T,° '"I 
«« praaont, it uould burn for only . f» ---- " ̂ f"!d J" !' tf 
sentatives suggested that we amrfnZ ! ' 0n® oi ch® Town repre-
kola to oh. ground! St. £. . J1*11" "" "* dl«u* 8 »*"lUr 
caught fire and eonetnuod to burn tor !?*•!!"! ??-tf!!Bdh,.f p°rcl0° of uhteh 
which our represencacittaa **»*><* „ I lease the IS or 20 minutes during 
flames o le was necessarv far psr"s*nE de*Pie® efforts to extinguish the 
truck to order Wd to obtain a sprinkler 

Furthermore U T **** C° Wh4ch Che Publte has access, 
edge of the 'prooertv r °u * ? feeE away *toa e,l° cy®l®ne fence at the 
well a. a number oritao^uJ^ii^T" T ^ f°nCe is a luwber >'ard' as 

pa with their backyard parking lots abutting the fence. 

neighboring faciluies^L'^n'^ l# * 9Gtenti&l hazard to these 

drop . lightod cigarette onto thTf 



Ca—lsstonar peU« /-drew .2. «.r 2, l9?s 

jf? Important es bring this hasard to eha Town's actanclon »• 
PWblw ^I\ i! ,UM "• COOC8r»,d ch" row aoy not ba aware of chl, 
?ho ^'s" ̂  I, 1976. m addleion to 
resnnnaint. « 7 ch® poblle, eho Town cowld possibly bo held 
responslbla for any daugas wttleb way ba actnbwcabla to the landfill. 

this MfS"!" '•T Utt" °£ Saptawbar 27, 1976, pl.u. ,„b«lt Co 
oroara.i t  ~ J  cotT*,et** *eel°" •< ">ls problso along with a 
. »_ roucins gas monitoring And surv@i 1 lanes i am nuAffA^ 

that che Town will be cakine «.d< . piaased eo noce 
Melon, aion8 with che l^afiS J 8# °° * W®kly bMi*' 15,14 tnfop-
o£ your CJ! iocacl®n ®* 5*»® "«s, should be ineluded as pare 
Staff Of ieh<« neii Plea84 s«b«ic this lafermtioo by ehe end of che year 
Staff of this Office are available to work with you on this natter. 

Very truly yours. 

N • / "i 
> l . - - '1-  ! .•  i'-C-'x' 

Donald J. Middleeon 
Regional Director 

QJMsAMsll 

ccs M. Tuliy, Supervisor 
1« Me Gabe 
tf. Cook 
Jo Cowling 
Wo Beneley 
A. Maeklin 



REFERENCE NO. 9 

To 

I 
M E M O R A N D U M  "  

3 J ' - V  C  
NASSAU COUNTY DEPARTMENT OF HEALTH ' 
8» Old €sttsi»r Bead « Miante. Naw Ywfe 11M1 

' P11®® - Date: Oct, 10, 1978 

From : Howard Schaefer ffS 

Subject . Methane Complaint, Denton Ave. Landfill 

Kuhi?,i^?^*8^r®f®iv®d 081 S«Pte«ber 28. If78 from Kenneth 
SShSJwSf.0* G4ard®n City Perk Pire Department ateui 
metnane fires on the Denton Avenue Landfill, 

^ w*® ®®d® ef th« **•«- Chief Kublo pointed out 
5L SI 5 £ ? northern landfill, near the driving range, where 
OraaSnSJi iJ tracked «*•*© had been a fire recently. 
Ornamental shrubs planted near the driving range appeared^ 
oe eying, The area near the gas vents was inspected, no odors 
or gas appeared to be coming from the vents. 

f^GX??J25]fi?,lfk water District located across Denton Ave. 
of ©dors Jii#i%W5eT}'fXtfd* s#Vdral P«®Pi© th«p«cesaplained 
for^ pac center? 1 ®inc® ^ ®*cavafei@n ^ ̂  ~d® 

Kr=:««?!y=Mts 
SSxE^PLSrS-thTES o$V"?£?* — «»  ̂
HS :ms 

ccs Nassau County Fire Marshall 
0&4ef Kenneth Kublo, Garden city Park Pire Department 
Gerard 1. Donahue 
Robert Close 



To 

REFERENCE NO. 10 

M E M O R A  N  D  U  M  W ™  
*^0 Ulf&M' f3& 

• NASSAU COUNTY DEPARTMENT OF HEALTH 
Sm OM County - Mimofa. N«w Y«pfe £1868 

FAlea ^ Date: Oct. 10. l§78 

tar ^ From : Howard Scha 

Subject : Follow-up Investigation of Mfefchahe- <3a« Corolame 
Denton Ave. Landfill 

K.,r^nSpee&ion of feh® above site was made on October 3, 1978 
Ped®r;®n- Q- Mtken. along with the Fire 

Office, at the request of Commissioner Cook. In 
rttitZ°n i°.^ff?isaion«r Cook. Peter Vame*. Clyde Perro. Jim 
Graham and William Boucher of the town were present. 

Readings were taken in the basement of the PBC excavation by 
Dave Bartow (Fire Marshall's Office) and Jim Graham. Iden-
iC Jre ngs wes'® Obtained by both meters. She testing 

to be present in the northwest corner of the 
excavation. Mo readings were obtained in the center or south-
east corner. Save Bartow recossnended that some type of venting, 

«J^«raal or internal, be incorporated into the building 
00012 **** be would relate this to the Building Department. 

w®f • f80 detected near the driving range as ^during the 
in thisSarea1 action to stop the gas was dammed necessary 

HSsms 

ccs Nassau County Fire Marshall 
Qiief Kenneth Kublo, Garden City Park Fire Department 
Gerard £• Donahue 
Robert Close 



REFERENCE NO L  M  E M O R A  . V  D  U  M  ^  

NASSAU COUNTY DEPARTMENT OF HEALTH 
f-fatJ'* /. 

S4« Old Cmvmssr Read 

Stanley Jussak, Jr. 

Mtaaaia. N«w V«fk 11201 

From Donald Aitksn, Jr. 

Subject : Drainage Proa TNH Recreation Park (Deo to a Ave, Landfill). 

OB July 29, 1980, a survey was aade ©f the former Den ten 
Aveaue (TNH) Uadfill which has, eiaee its closure, been 
developed into a Recreational Park (Swimming Pool, Golf 
l iving Range and Teaela and Handbell  Courts)•  

Th« driving range has a alight elope frea west to east 
end water col lec ts  la a email gully which eiqptles into 
the County Recharge Basin. Aftar only four houra of 
moderate rain (8 a .a. to 12-aoon) ssveral areas of pond
ing were observed. 

The handball and tennis courts drain directly into 
the recharge basin, whereas the pool complex empties into 
a lateral stars drain (Svergreen Avenue). This , in turn, 
fl̂ tlM late the asia en Denton Avssuc and tha water 
travels north ealy as far as an outlat t© tha basin. 

The asp attached shows the course of the watai 
with surrounding structures. 

QAsed 
Attachment - lisp of Denton Aveaue, 

New Hyde Perk, N„Y. 
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To 

From 

Subject 

REFERENCE NO. 12 

M E M O R A N D U M  ' . / - J  

NASSAU COUNTY DEPARTMENT OF HEALTH 
*• ̂  'Cmamur Start . MlNata. Nw Vmte USflJ 

PJJAS Dste* ^ ***•• Date* May II, 1977 

jJL T##" C0" 

EnaytUm of Denton Ave. 

Cto May 9, discing a soutins 
Tneaaroatag a lacge aand e 
in the paxk built on the 
me 20 ft. high by SO yth. long* Xt was 
aogaeead minly of wall dsocBpsssd BsbsciAL with only 
lasger waod prijafum and plastic and sal al —*«i still 
visible, m odor, eiuj^it in the area fa«>4wf 
d*»¥»ing, was noticed. This odor was not offamive. 

®* ansa is being escsvBtBd in to a 
winning pool. The sjujavamd aatecial is to be med far 
ftytfill **» mnindear being InraffflHlari in Port Knhisntsn. 
Mr. Philip inmjner of tOfidsnn Assoc.r a 

!&<> Italy Bartaldya is the pE@j®efc <«gjp^fg» fear Hsafth Hsi^staai. 
^ »«s csntactad by phane on May 10. as stsfed tint 

that tiae the pile of aefuee woiaM g—ia. After an initial 
paction is used foe- backfill the >i»—pjfo wtn be 
dressed and seeded mtU it is gradually tsed. The 
nsnaiaing BBtacial will be 

BSsld 



REFERENCE NO. 13 _ 

w 
PRAMCiS T »w»c«U= 

County Saasutta® 

SAQM Report No. 4g - 31 

5UMMARY REPORT 
VINYL CHLORIDE-AIR SAMPLING LANDFILL AREAS 

TOWN OF NORTH HEMPSTgAR DENTON AVENUE 

March 4, 1981 

and early 1980, created public health ^nce'* C0"?l-}tiM dus"in8 late 1979 
vinyl chloride from previously la^dffnU relative t0 ch* «aissions of 
residential areas, while no LtuSim infiltr£ti°n into 

in Nassau County, public health £ chloride had been identi-
monitoring be carried out to evaluate the V pTOgrai8 of air 

emissions from deactivated and acUve l^nu litl*.™*' ^ Chl°rid# 

isa°- «* throu,!, 

toring operations. la that period °tLPT°VJifavorable for further aeni-
four of which were still in oeeratian ChJf1 J locations *®re monitored, 
have been developed into residential «, ^ remainder were inactive and 
specifically. ch„. location, oay be "" fleUiti"-

Facilities Currently in Operation 

1. Town of Hempstead facility 

2. Town of Heapstead facility 

3. Town of Oyster Bay facility 

4. Tow Of .Monk Hespatoad facility . Port Kukiatton 

Inactive or Developed Facility 

I. Town ®f North Hempstead 

- Merrick 

- Oceaaside 

= Old Bethpage 

2. Town cf Hempstead 

3. Town of Hempstead 

4. Town of Hempstead 

5. Town of Heapste&d 

6. Town of Oyster Bay 

- Denton Avenue, New Hyde Park 

= Valley Stream 

= Elmoat Rd. Park, Elsont 

- Averill Park, Elmont 

- Coes Neck Rd., Baldwin 

- Symsset 
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ggwy and T.st Pracxl..™ I1 

'»«-"»». "^:*trt,ir-

applicable for saapling (terrain II"' ,8 ®?C*^ •"* afeas «est 
the candidate saaSine iL^n^vl ̂ L*" aSionSe *te'] Fn»a this 
instruaent sca^g. 8 l9C#tions ^ * «l*«ed considered fJr ' 

2' SSJ: L,CI" "" •»" ».Ui.e »,l)r,is 

c.. Anal r=.r)Tto dKlSL^n? A"*i^W "-/w 0B-M*'k *"«•» 

l«»«n at tk. various candidal, sJ£ul!"Iu!Js. "* """• (®«> 

- -ana. It 

The On-Mark Natural Gas Analv~er fPs..,„J -,, 
ranges of 0 to S percent and^L!S IT filaBent) operates in two 
are less precise than the AID unit. aaturai gAS' The readings 

^®«s« of the instrumentation was dependent on the levels of hydrocarbon 

3. candidate sailing location points consist of .itkw of tk. following: 

s. 

Sewers 

h. Existing vent outlets 

2£ p««"£T£ i sudi8^ SLt4£rt"' 1 ft "2 ft-

i. Anb„..t .ir .. locations spproptz.zo to th. sourc. or tk. cccptor. 

wk^MlpfSn'wkinr ̂ ""'T10" Vi""1 eMorid* »•»!« utilized 
vacuus nuaes The tuh«« M "mns *n C8njunction with battery powered 
oaihe Kil of wtSS i?Sm!d iate ,MPU loc"ion P«*"« s^ted 
candidal sLSiiI! w!^( urai gas) C888«»tr«eion and at one of the 
tube into ehe^samlina raiUr ?SV*8 Th* penetration of absorption 
of ground level air current* *1̂  sn-̂ icient to einiaize interference effects 
tiae was 200 al/ain. for 23 ainut!! * «x*raneous sources. The saapling 

£ StL^!c"S!in!!e"8d "" th! MYl,i~ <* Uhoratori.s wk.t. a 
content. *as c®rried out for specific vinyl chloride 



SURVEY DATA 

TABLE 

MONITORING PniTVT THE 
CPP») 

METHAX1 
Cppffl) 

Field Bank 
2-1 
2-2 5 
2-3 
2S-1 
2S-2 
SO-1 
SO-2 
100-1 
100-2 

(Isrge tube) 

VINYL CWLORIBP 
(Ppb) 

None Detected 
»• ii 
» it 
•• •• 
»• 

» H 
•• H 

Cements 

AID A™i„.r „ot wu.,, . MtlMU,. psr9vi0mly d.tMt(Ml ia fmmd 

detictaMy'iwrei'of ji'ppb!™* "° yiByl ^orid# d«Kt*d *bov« tlx lou.it 



~ ®  - - —  Q> (9, .-W A* 2 
T««C ^ ^ 

MO»'TH. 

SMI 3 $• I 

S f i . f  f y . t  

mm I loo . | 

ViN^l C»llL©fts&£ ' 

7C»>T "«VJ ' 

Aie i.v. 

'.V«> • ""m 1 '.i. lj-1 Vfc|rj(La_ ...j tfv "/-.". - :y> 



-vtssAii eot'?rnr department of hea..»h 
BXVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

r 

REPORTING LAB: 

UB ACCESS NO. 

SOURCE: 

MATRZXs 

BATE SAKPLEO: 

BATE RECEIVED: 

RESULTS OF EXAMINATION ^aeajTa. 
*»• fiepe. 

TRACE ORGANICS 

000625 

D<m ton AveyLandfill, Field Blank 

Air 

7/2/1960 

7/2/1980 

91 

BATE 

PARAMETER 

Vinyl Chloride 
pab Cnl/h 

Hoe detected 



'•ASSAU COUNTY DEPARTMENT OF HEAtHi 
DIVISION OF LABORATORIES 4 RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

RESULTS OF EXAMINATION 

REPORTING LASj TRACE ORGANICS 

LAS ACCESS NO. 000626 

SOURCE: 

MATRIX: 

DATE SAMPLED: 

DATE RECEIVED: 7/2/1980 

DATE COMPLETED: 7/3/1980 

Denton Av«. Landfill, 2-1 

Air 

7/2/1980 

PARAMETER 

Vinyl- Chloride 
ppfe (nl/h 

Not detected 



HAJSAO COUNTY DEPARTMENT OR HEA*..H 
DIVISION OR LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

REPORTING LAB?, 

LAB ACCESS NO. 

SOURCE: 

MATRIX: 

BATE SAMPLED: 

DATE RECEIVED: 

DATE COMPLETED: 

RESULTS OF EXAMINATION 

TRACE ORGANICS 

000627 

Dencon Ave. Landfill, 2-2 

Air 

7/2/1980 

'72/1980 

7/3/1980 

PARAMBTgP. 

Vinyl  Chloride 
ppb (nl/i) 

Hoc detected 



NASSAU COUNTY DEPARTMENT Of HEALTH 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

RESULTS OF EXAMINATION 

TRACE ORGANXCS 

000628 

Deatoa Ave., Landfill, 2-3 

Air 

7/2/1980 

7/2/1980 

7/3/1980 

PARAMETER 

Vinyl Chloride 

REPORTING LAB: 

LAB ACCESS NO. 

SOURCE: 

MATRIX: 

DATE SAMPLED: 

DATE RECEIVED: 

DATE COMPLETED: 

ppb (nl/1) 

Not detected 

S 



NASSAU COUNTY DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

RESULTS OF EXAMINATION 

REPORTING LAB: 

LAB ACCESS NO, 

SOURCE: 

MATRIX: 

RATE SAMPLED: 

DATE RECEIVED: 7/2/1980 

DATS COMPLETED: 7/3/1980 

TRACE ORGANICS 

000629 

Deneon Ave., Landfill, 23-1 

Air 

7/2/1980 

PARAMETER 

Vinyl Chloride 

ppb (nl/l) 

Noe da tee ted 



NASSAU COUNTY DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

RESULTS OF EXAMINATION 

REPORTING LAB: TRACE ORGANICS 

UB ACCESS NO. 000630 

SOURCE: Dsnton Ave., Landfill, 25-2 

MATRIX: Air 

DATE SAMPLED: 7/2/1980 

DATE RECEIVES: 7/2/1980 

DATE COMPLETED: 7/3/1980 

PARAMETER 

Vinyl Chloride 
9Ph (ttl/1) 

Not deteered 



REPORTING LAis 

LAS ACCESS HO. 

SOURCE: 

MATRIX: 

DATE SAMPLED: 

DATE RECEIVED: 

DATE COMPLETED: 

DESULTS OF EXAMINATION 

TRACE ORGANICS 

000631 

Deacon Ave., Landfill, 50-1 

Air 

7/2/1980 

7/2/1980 

7/3/1980 

PARAMETER 
Vinyl Chloride 

Hoc detected 

I 



ASSAU COUNTY DEPARTMENT OF HE H 
~ivxsxon OF LABORATORIES & RES^CH 
ENVIROftMENTAL HEALTH LABORATORIES 

RESULTS OF EXAMINATION 

REPORTING LABI TRACE ORGANICS 

LAB ACCESS NO. 000632 

SOURCE: 

MATRIX: 

DATE SAMPLES: 

SATE RECEIVES: 

Dsneon Ave. Landfill, 50-2 

Air 

7/2/1980 

7/2/1980 

SATE COMPLETED: 7/3/1980 

PARAMETER 

Vinyl Chloride 
Bgb (al/1) 

Nee deeeceed 



k- ->SAU COUNTY DEPARTMENT Of HUL I 
DIVISION OF LABORATORIES & RESEARCH 
ISVIRONIffiNTAL HEALTH LABORATORIES 

SSSBLTS OF EXAMINATION 

REPORTING LAS: 

I«AB ACCESS NO. 

SOURCE: 

MATRIX: 

MTF SAMPLES: 

DATE RECEIVED: 

DATE COMPLETED: 

TRACE ORSANICS 

000633 

Den too Ave. Landfill, 100-1 

Air 

7/2/1980 

7/2/1980 

7/3/1980 

PARAMETER 

Vinyl Chloride 

epfe Cai/i) 

Not detected 



n*SSAlg COUNTY DEPARTMENT OF HEA*,tH 
DIVISION OF LABORATORIES A RESEARCH 
UfVXI&OlffiSEIJTAL HEALTH LABORATORIES 

1ISBLTS OF EXAMINATION 

REPORTING LAS; TRACE ORGANICS 

&AB ACCESS NO, 00063A 

SOtJRCS: 

MATRIX: 

BATE SAMPLED: 

BATE RECEIVED: 

BATE COMPLETED: 

Danton Ave., Landfill, 100-2 

Air 

7/2/1980 

7/2/1980 

7/3/1980 

PARAMETER 

Vinyl Chloride 
ppfo (nl/D 

Hot detseted 



REFERENCE NO. 14 

DRAFT 
Qualitative Risk Assessment 
Denton Avenue Landfill 
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Prepared For: 

Town of Nonh Hempstead 
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Prepared Bys 

ERM-NORTOEAST 
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INTRODUCTION 

The Town of Nor* Hempstead (the Town") is in the process of negotiating 
the sale of approxunately 14 acres ("the property") of the former 

landfill on the west side of Denton Avenue, south of Hillside Avenue in the 

community of New Hyde Park (Figure 1-1). He acreage to be sold is part 

of a 54 acre sue. comprised of two separate 27 acre landfill cells separated by 

a Nassau County owned recharge basin. He southern 27 acre landfill was 

dosed m 1963 and is now the site of a park and recreational complex. He 
northern 27 acre landfill area (which indudes the 14 acres to be sold) was 

dosed m 1974 and is currently vacant. When the sale of the 14 acres is 
completed, the property will be developed for use as a privately operated golf 

driving range. At the request of the Town. ERM-Northeast (ERM) has 
prepared this qualitative risk assessment for the propeny. He purpose of tins 

study is to qualitatively assess potential risks to future users of the propertv 

(tie, employees and users of the proposed development) resulting from 
previous use of the property as a landfill 

In order for there to be a risk, a complete exposure pathway must be present 

An exposure pathway consists of: (1) a source of chemical release: (2) a 

transport medium/mechanism (i.e.. exposure routes or pathwavs): and (3) a 

point of potential human contact (i.e„ receptor or exposed population). 

Following development of the propeny as a golf driving range, there will be 

two potentially exposed populations: (1) landscapers and other workers 

employed at the property; and (2) users of the proposed development (e.g, 

golfers). It is assumed that use of the property by unaccompanied young 

n will not occur since the entire property will be fenced and in active 
use. 

Based on available data, there are two potential pathways by which employees 

or users of the proposed development could be exposed to chemicals related 

54700103.288 



io the landfill materials: (1) direct contact with soil at the property; and (2) 
inhalation of volatile organic compounds present in the vapor phase to 

soil. Generation of fugitive dust from surface soils could occur during 

construction activities, but is not expected to be significant following 

development of the property. Based on the proposed plan, the majority of the 

property will either be vegetated or covered with pavement or buildings, thus 
preventing or severely limiting any fugitive dust generation. Although 

chemicals related to landfill materials have been detected in groundwater and 

surface water (i.e„ the recharge basin), these media were not evaluated in this 

risk assessment because there are no potential exposure pathways to 
employees or to users of the proposed development 

rn the following sections, each of the two potential exposure pathways 
Identified above is qualitatively evaluated based on the data presented in the 

NUS report (NUS, 1989) as well as data collected as pan of this investigation. 

the potential exposure pathways were also evaluated with respect to the 

proposed development plans recently (February l, 1993) submitted to the 

Town by Newman & Novak, architects for the developer. The drawings 
prepared by Newman <St Novak and The Sear Brown Group (engineers for the 

developer) which comprise the proposed development plans are listed on 
Table 1-1. 

bin each section, a summary of the available information is provided. 

followed by a comparison of data to health-based standards and criteria and 

a qualitative assessment of the potential risks. Potential risks are assessed in 

terms of the source, pathways and receptors associated with the proposed 

development The remainder of this report is organized as follows: 

Section 2.0: Evaluation of Potential Surface Soil Direct Contact Risks 

ction 3.0. Evaluation of Potential Landfill Gas Explosion and Inhalation 
Risks 

Section 4.0: Summary 



EVALUATION OF POTENTIAL DIRECT CONTACT RISKS 

BACKGROUND INFORMATION 

In .he 1989 NUS investigation. a total of 7 surface soil or sediment samples 
(0 to 6 inches) were collected from the property (S-2, S-3, S-4, S-5, S-6/S-

8(Dup), S-9, and SED-2). The locations of these sampling points are shown 

in Figure 2-1. The samples were analyzed for inorganics, volatile organics. 
senuvolaule orgastics. pesticides, and PCBs. Table 2-1 presents the analytical 

results for these samples. As indicated in this table, no volatile organics were 

detected above contract required detection limits. A number of semivolatile 
organics were detected, primarily in sample S-3. The relatively low 

concentrations of semivolatile organic compounds and inorganic constituents 
found in surface soil is consistent with the fact that approximately four feet 

of sou was used to cover the property after landfill operations had ceased 

COMPARISON WITH CRITERIA 

In order to evaluate the soil and sediment data, the detected concentrations 

were compared to soil cleanup objectives provided in the NYSDEC Technical 

and Administrative Guidance Memorandum (TAGM) entitled "Determination 

of Soil Cleanup Objectives and Cleanup Levels" dated November 16. 1992. 

Tables 2-2 and 2-3 present this comparison for inorganic and organic 
compounds, respectively. Each of these tables is t«low. 

Jtanania 

Table 2-2 compares the concentrations of inorganics detected in surface soil 

and sediment to the recommended soil cleanup objectives (RSCOs) developed 

in the NYSDEC TAGM. The RSCOs developed in the TAGM for inorganics 



are based on site background values, where available, or regional background 
values. (No site background data was available for the property). As shown 

in Table 2-2, the maximum detected concentrations of aluminum, arsenic, 
calcium, and manganese are ail below their respective RSCOs. Although one 

or more samples had concentrations of chromium and iron in excess of the 

applicable RSCOs, the maximum concentrations of these chemicals were, 

nevertheless, within the range of typical background concentrations listed in 

the TAGM (1.5^0 mg/kg for chromium and 2,000-550,000 mg/kg for iron). 

Of the remaining chemicals, ail but zinc were detected in only one sample in 

excess of the RSCO. In order to further evaluate these chemicals, acceptable 
health-based levels were derived using the direct contact exposure 

assumptions used by NYSDEC in developing RSCOs for organic compounds. 

These exposure assumptions are based on a 16 kg (35 lb) child consuming 200 

mg of soil per day for a total of five years. It should be noted that this 

exposure rate is in all likelihood greater than any exposures which would 

actually be incurred at the property. As previously stated, it is assumed that 

use of the property by unaccompanied young children will not occur since the 
entire property will be fenced and in active use. In addition, the proposed 

development plans call for ail areas of the property to be paved or 

landscaped. The majority of the property, i.e., the golf driving range, would 

not be accessible to users of the property after it is developed. Therefore, 

the acceptable levels derived based on the aforementioned NYSDEC 

exposure assumptions are expected to be fully protective of the adult 
employees and other individuals using the developed property. 

As shown in Table 2-2, the maximum detected concentrations of cadmium, 

mckel, vanadium, and zinc are all below the health-based acceptable cleanup 

levels. Lead cannot be evaluated in this manner because the USEPA has not 

currently approved an oral reference dose or potency factor. However, the 

maximum detected concentration of lead of 287 ppm is below the current 
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USEPA recommended soil cleanup level for lead in residential areas of 500-
1,000 ppm (USEPA, 1989). 

•Organic Compounds 

Table 2-3 compares the range of concemrauons of organic compounds 
deteoed in so.i to the NYSDEC cleanup objectives based on direct contact 
with soil (where available). For organic compounds, the NYSDEC TAGM 

developed two sets of cleanup objectives for soil One set of cleanup 
objectives is based on protection of groundwater from chemicals uwhr-j. 

from SOIL Die second set of cleanup objectives is based on direct contact 
with soU. The lower of these two cleanup objectives is then as the 

RSCO. Since the purpose of this evaluation is to address risks posed bv 
people using the property following its development as a driving range, the 

cleanup objectives based on direct contact are most appropriate for use in 

evaluating this data. Consequemly, the NYSDEC cleanup objectives based 

on potential direct contact exposures were used in this qualitative risk 
assessment 

As shown in Table 2-3, the maximum detected concentrations of all organics 

detected at the property except beiizo(a)anthracene and benzo(a)pyrene are 

below their respective cleanup objectives for direct contact exposures. 

Benzo(a)anthracene and benzo(a)pyrene were each detected above the 

contract required detected limit (CRDL) in only one sample (Le, sample S-3). 

Hie location of sample S-3 is along the western perimeter of the property, 

adjacent to or possibly slightly within the golf driving range area itself. This 

a will be enclosed along its western, northern and eastern boundary within 

a fence extending to a height of 40 feet except in some areas, where the fence 

be extended to a height of sixty feet. The area will be enclosed along its 
southern boundary by the two level golf tee booths. For safety and 

operational reasons, aceess to the golf driving range area will be limited to 



facility wortas only. Physically, tte oaly access to the area w,U be through 

a gate trom the fenced maintenance area located in the southwest coiner of 
the property. 

ASSESSMENT OF RISK 

Based on information presented in the NUS report, use of the property as a 

golf driving range is not expected to result in any significant adverse impacts 
to human health due to direct contact with sod. The basis for this 
is summarized below. 

(1) Following development of the propeny, there will be limited 

opportunity or reason for direct contact with soil. Most of the property 
will be paved or vegetated. The entire property will be fenced, thus 
preventing unsupervised access by young children. 

(2) The area with the highest concentration of chemicals that appear to be 

related to the previous use of the property (i.e„ sample S-3) is in an 

area that will be developed as a relatively inaccessible pan of the golf 
driving range. 

(3) Although elevated concentrations of metals and some semivolatile 

organics were detected, the concentrations were in most cases below 

background or health-based acceptable levels. The concentrations of 

only two chemicals, benzo(a)pyrene and benzo(a)anthracene, exeeed 

the acceptable levels and in only one sample (i.e., sample S-3). As 

previously stated, this sample is located in an area that will not be 

accessible to users of the proposed development. In addition, the site-

wide average concentrations of these chemicals, which are more 

representative of potential risks that may be posed by chemicals in soil, 
do not exceed acceptable levels. 
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Surface soil at the property, even under existing (i.&, pre-deveiopment) 

conditions, does not pose unacceptable human health risks. In ,he 

proposed development includes measures to cover the property with 

pavement, buildings and landscaped areas. As a result, direct contact with 

existing surface soil by users of the proposed development will be limited or 

non-existent. The limited presence of chemicals in surface soil (i.e., limited 

source areas) and the limited and perhaps non-existent direct contact 
pathways resulting after development eliminate direct contact with surface soil 
as a potential risk. 



7C21Z0F lANDmi-GAS INHALATION RISES 

In addition to direct contact with surface soti (discussed in Section > 0) the 

;:»„d "atitway by which employees or users of the proposed development 

Uid be exposed to chenticais a, the property is by inhaiation of chenticais 

iTtT ĉh  ̂ Cheim  ̂ °f COn«ra fa  ̂** -'"de 

mav  ̂ t " generaKd ^lan<m ̂  0the"0la",e which 
07 h3Ve b'm placed ** ««« materials during previous iandfUl 
operations. In addition, the accumulation of methane gas enclosed spaces 

an present potential fire or explosion risks. This section discusses: (1) the 
results of prevtous and recent landfill gas sampling (Section 3.1); (2) a 

companson of the recent landfill gas sampling results to standards (Section 

3.2); and (3, an assessment of the potential landfill gas expiosion and 
inhalation risks (Section 3.3). 

3-1 RESULTS OF LANDFILL GAS SAMPLING 

Landfill gas and ambient air have previously been sampled bv the Nassau 

County Department of Health (NCDOH) and by the NUS Corporation. The 

NUS sampling was performed as pan of the site inspection field work 

performed by NUS for the USEPA. Previous landfill gas sampling results are 

discussed in Section 3.1.1. Recent (i.e, Janua  ̂and February 1993, sampling 

° 30 g8S and ambient ™ Performed by ERM for the Town is discussed 
in Section 3.12. 

3AA Previous Sampling Resuits 

Soil gas and/or ambient air a. the propeny has been sampled on three 

previous occasions by the NCDOH and NUS. A summary of these sampltng 
results is provided below. 



a 1976. NCDOH coilecred gas samples ,o be used in evaluating ihe 
effectiveness ot the on-site venting system. The samples were collected from 

e ground and were found to have concentrations of methane at three 
locations at levels exceeding the lower explosive limit, or LEL (NUS 1989) 

In 1980. NCDOH collected 10 air samples from the propeny to be analyzed 

for ̂ chloride. Viny, chloride was no, detected in any of these samples 

During the NUS USEPA Region 2 Field Investigation Team site 
reconnaissance conducted in 1989, Organic Vapor Analyzer flame ionization 

elector (OVA) and HNu photoionization detector (HNu) measurements 
were taken at various locations at the propeny (NUS. 1989). The results are 

summarized in Table 3-1. The OVA readings include the concentration of 
methane tn the gas sampled by this instrument. Conversely, the HNu readings 
o not include the concentration of methane and are more representative of 

the posstble presence of volatile orgmtic compounds. As shown in this table. 

OVA readings ranged from 0 to > 1.000 ppm. The highest OVA readings 

were taken in the vicinity of SW/SED-1 and S-7. Subsequent screening of 

•hut area ustng Draeger tubes, which measure the concentration of <»~,fd 

individual volatile organic compounds, did no, reveal the presence of benzene 

or vinyl chlonde in the ambient air. The highest OVA reading detected 

elsewhere on the property was 10 ppm. HNu readings were detected near the 

ground a, three locations in the vicinity of the vent pipes. The highest HNu 
reading was 20 ppm above background. 

3J'2 Rscem Sampling RssuUs 

In order to farther evaluate potential exposures via the air pathwav, a 

methane survey and a volatile organics survey of the propertv were conducted 

by ERM in January and February 1993 as pan of this investigation. A 
summary of the results is provided below. 
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In the methane survey, soil gas at a depth of 5 feet at a total of 22 sample 

locations throughout the property was monitored using: (1) a combustible gas 

meter to determine the percent lower explosive limit (LEL) and resultant 

methane concentration; and (2) a photo-ionization detector (PID) to identify 

the presence, if any, of non-methane volatile organics. The results are 
summarized in Table 3-2. As indicated in this table, the predominant 
constituent of soil gas at the property is methane. The percent of LEL 

reathngs ranged from 0 to 100 percent, with approximately one-half of the 

sampling locations having 100 percent LEL readings. The LEL of methane 

occurs when methane concentrations represent approximately 5J percent of 

the gas sample. Therefore, concentrations of methane in soil gas at these 
sampling points (i.e., 100 percent LEL) are expected to be at leas. 53 
percent. 

In the volatile organics survey, two samples were collected from soil gas 

located five feet below the surface of the property and one sample was 

collected from ambient air. These samples were analyzed for individual 

volatile organic compounds. Two samples (ERM-S2 and ERM-S3) measured 

sotl gas within the landfill itself. The sampling locations were selected based 

on the locations with foe highest PID readings in the methane survey. Sample 

ERM-S2 was collected from foe proposed golf booth area and sample ERM-

S3 !aj£C" aion«the "onhorn fence at the property boundary. The fourth 

P (ERM S4) measured ambient air in the breathing zone near foe center 
of foe landfill Analytical results are provided in Table 3-3. As shown in this 

table, no volatile organics were detected in the ambient air sample. 

COMPARISON WITH CRITERIA 

In this section, the data collected as pan of the recent ERM investigation are 

evaluated with respect to applicable standards and criteria. The results of foe 



methane survey are discussed feu followed by a discussiou of the result of 
tne volatile orgamcs survey. 

3.2.1 Methane Survey 

In general, .here are two concerns associated with methane. The first concern 
K the possibilicy of esplosion or fire, and .he second concern is health effects 
associated with inhalation of methane. Each of these is discussed below. 

Th« risk of an explosion or fire is measured by the percent LEL reading. As 

shown in Table 3-2, approximately one-half of the soil gas samples taken had 

LEL readtngs of 100 percent. I. should be noted that these measurements 
represent conditions in soil gas in the landfill, no, ambient air. Following 
dilution in the ambient air, the concentrations in air to which people may be 

exposed wtll be considerably lower. Nevertheless, the resale indicate tha, 
methane is present in landfill gas in concentrations exceeding the LEL As 

a resuit, an explosive condition or fire could result if landfill g as is permtaed 

to migrate to and accumulate in enclosed spaces and if an ignition source is 

present These conditions are no, present a, the property in its current sum; 

at is, there are no enclosed spaces or ignition sources a, the propeny. 

The enclosed spaces to be constructed as par, of the proposed development 

Plans include manholes and buildings. A total of four butldings are proposed 

or construction at the propeny: (1) golf tee booths (Wo levels); (2) a golf pro 

shop, tncluding a snack bar; (3) a miniature golf booth; and (4) a maintenance 

mWing. Manholes are to be constructed as pan of the storm water and 

sanitary waste water sewer lines. Occupational Safety and Health 

Administration (OSHA) regulations require that, prior to entrv, confined 

spaces such as storm water or sanitary waste water manholes be monitored. 

Manholes must be monitored for asphyxiant, toxic or explosive gases tha, can 

« generated by debris from storm water or sanitary waste water, even if 
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™i sources of methane and 0,her gaiei ^ a lafldfin 

present, The OSHA reguiauon require that protective measures such as 

r«ptrato,s or external air supply be used if required based on the pre-enny 
monitoring results. pre-entry 

•O.. proposed development must be design so as to prevent the migration 
or the accumulauon of landfill gas in either manholes or buiidinvs P , , 
simple methods can be used in the deshm 
to ensiip. th , usee m *<= d«'gn and construction of these structures 
to ensure that explosive or fire conditions related m th* 
inlanrffiiirv ^ "iuons related to the presence of methane 
ERMto 0 o°' occur in enclosed spaces. He Town has contracted with 

dmeHTL T SUbmU5,0D °f 'te plans to 
pr ~ WAhe'h" PlanS environmental issues related to the 

LL " h K" °f tlUS ERM ^ "*** "•»*« «*qo«. 
measures have been included in the Drnnn«i.H I 
landfill »»< A. • development plans to prevent 
landfill gas from nugradng into or accumulating in enclosed spaces. If these 

ensures are tnciuded in the proposed development plans, the potential 

^.way for landfill gas containing methane in concentrations above the LEL 

mgrate into or accumulate in enclosed spaces will be prevented. These 

~ re<,Uired "" ̂  T0W" Pn°r » dW'~ of the property. 
«*e procedures established by the Town to ensure that these preventive 

~ f mCOrPOrated •»» development are implemented. 
~ fire or explosion haaards related to the ptesence of methane in 
landfill gas will not occur. 

respect to health effects, methane is classified as a simple asphyxiant 

^ Gases of this type have no specific toxicity effect but they act by 

r , ^  fr0m the lungs- ^ Ascribed in "Dangerous Properties of 
Industrial Materials" (Sax, 1979)« 

Hie effect of simple asphyxiant gases is proportional to the 

extent to which they diminish the amount (partial pressure) of 



oxygen in the * u bremhe(t ^ ̂  ̂  ̂  

diminished to 2/3 or its normal percentage in air before 
appreciable symptoms develop, and this in turn requires the 
presence of a simple asphyxiant in a concentration of 33% in 
the mixture of air and gas. 

AS Shown in Table 3-2 and discussed above, approximately one-haif of the soil 
gas samples taken had L£L levels of 100 percent and, therefore, ejected 
concentrations of methane of 5.3 percent or higher. These m^ul 

feetT' 7 —^ °£ m=thane " S0" ** <°cfued approximately five 
7 '7 7*"** 010" I" -"-er for tite methane in iandffll 

in so at this depth to present a potential human health risk (i.e„ by 
d^placuig oxygen and thus reducing oxygen concenuations to ieveis that pose 

1771 ^rista)'methane in ,andfiU gas must ^ t0 -

respect toV 77* ^ (Sea'00 3~» «•» 
bee 77 eXPlmi°a  ̂rdaKd 10 PrQcedures have 

accu 7 10 eMUre ** meaSata 10 Pre*™' migration and 
are 777 °f landmi g3S end°sed spaces (he. manholes and buildings) 

estabThY " Pa" °f lhe proposed development If the procedures 
y the Town to ensure that these preventive measures are 

incorporated into the proposed development are implemented, potential 
human health risks related to the presence of methane in landfill gas w,ll „0, 
occur. 

Volatile Organise Survey 

to order to evaluate potential impacts to employees and users of the proposed 
eve opment, the volatile organics survey results were compared to applicable 

e e and New York State standards and guidelines. To assess potential 

777 7 emPl0yeeS- 11,6 deWCted concemrations are compared ,o ,he 
Permissible Exposure Limits (PELs). The OSHA PELi ate 
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enforceable standards developed to protect workers and are based on a 40-
hour work week exposure period. In order to evaluate potential unpack to 
users o e proposed development, a modification to the NYSDEC Ambient 

Guideline Concemrations (AGCs) was calculated. Tie AGCbatT 
based acceptable concentration to which an individual mav be exposed 24 
hours per day, 365 days per year for an enure lifetime. Individual users of the 
developed property <e.g, golfers, are only expected fo be at foe property for 

on of this tune. It was conservatively assumed that an individual user 
would be present a. foe property for a maximum of four hours per dav three 

ys per week, 48 weeks per year, or 6.6 percent of the year. Therefore, an 
approximate acceptable ambient concentration for these receptors was denved 
by dividing foe 24-hour AGC by 0.066. Both foe PEU and foe derived 
acceptable concentrations are presented in Table 3-3. 

As shown in Table 3-3, foe concentrations of individual volatile organics in 

^rP'a ERM'S2 ERM-S3 318 311 We" •*>- - applicable 
OSHA PEIs and, except for tetrachloroefoene and U-dichloroefoene. are 

below foe denved acceptable ambient concentration. Following dilution in 
air it „ expected that foe concentration of tettachloroefoene and U-

dichloroefoene in ambient air in foe vicinity of these samples would be below 

the acceptable concentration. This conclusion is supported bv foe fact that 

the ambient air sample collected as pan of this study (ERM-S4) did not have 
detectable concentrations of any organic compounds. 

However, due to foe concentrations of tetrachloroefoene and 1.1-
dichloroefoene in landfill gas samples, volatile organics in soil gas five fee, 
bcoemh foe surface of foe proper* constitute a source of potential human 

*7 In ^ f0r risk <° be defined, an exposure route, or 
pmhway, for volatile organics in landfill gas must be present There are no 
enclosed spaces a, foe proper* a, foe present time. As a result, there are no 
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potential human health risks assorted with voUtile orgauim m 

under current conditions. 

Enclosed spaces are included in die proposed development. As discussed in 
seaton 32.1 for methane, landfill gas must migrate into and accumulm, in 
enclosed spaces, such as die manholes and buildinp included in ihe proposed 
devekpmen. Pkns. in order for chemicals in landfill gas to pose a potlal 

nsk. Under future conditions, then, manholes and buildings 
fZoTd."" "" deVel0Pmem PlMS C°Uld ^ P0,ential "»<« 

volatde organ.es to workers and users of the proposed developnmnt The 

o y potential receptors to volatile organ.es that may accumulate in manholes 

are factirty and utility workers. Since the concentration of volatile organ.es 
•n landfill gas are below ,he OSHA PHLs. ihe entry of facto or utito 

workers tnto manholes would no, pose unacceptable human health risks. In 

ltion, OSHA regulation require that confined spaces such as manholes be 
monitored prior to enuy and that protective measures such as respirator, or 

eateraal air supplies by used if required based on the pre-entry monitoring 

«s properly designed and constructed, landfill gas can also enter into and 

accumulate m the buildings proposed in the development plans. Potential 

receptors to volatile organic, in buildinp include workers and users of rhe 

proposed development As discussed in Section 3.2.1, procedures have been 

established to ensure that measures to prevent migration and accumulation 

of landfill gas in enclosed spaces, including buildings, are included as par. of 

tho proposed development If these procedure, are implemented, potential 

""man health risks related to the presence of volatile organics in landfill gas 



2,3 ASSESSMENT OF RISK 

rakS reiMed t0 laadfiiI 8- <"W potential to and 

~Tt ? ̂  Md P0tential ham3n ^ » «» ZT 6 °rgaaia- ̂  ** re"  ̂ gas migrate into 
2TTm enc,osed 5PKet 316 no •— "̂ 1 * 

ZH t TM ̂  " 3 th"e P~ human 
he  ̂fire and expioston risks associated with methane and volatile orgamcs 

,andfill gas under current conditions. 

Unto future conditions, manholes and buildings proposed for development 

meth SP8CeS WherCby landfiU - emulate. Recent 
methane momtoring and VOC sampling .-Hi th-.. m ,, 
ofvni.rii. moicates tnat (1) the concentrauon 
heaim L0fgamCS PreSeM " ,3n<ifiU 835 "0 "0I POSe unacceptable human 
; 10 "T I(2> manh°,eS reqU're — to address 

potential Are and explosive hazards; and (3) buddings require protective 

m«mes » address potential Ore and explosion risks and potential human 

health nsks to users of the proposed development Relatively simple 

measures can be included in the design and construction of these structures 
o prevent landfill gas from migrating into and accumulating in manholes and 

hutidtngs. As discussed in Section 3.2., the Town has established procedures 

ensure that measures to prevent landfill gas migration and accumulation 

SPSCeS 66 mCOrp°ra,ed in the deliP> construction of the 
prop^d development If preventive measures are properly designed ami 

ousted » accordance with these procedures, potential fire and explosion 

* P"""* humM h«*h risks related to landfill gas will not occur 
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SUMMARY AND CONCLUSIONS 

The purpose 0f this study is to qualitatively asses, potential risks to future 
osen; of rite property resuiting from previous use of die proper* as a landfill 

Based on avaiiab.e information. use of the proper as a golf driving range as 

currently panned ts no, expected to result in any significant adverse impaos 

human health as a result of direct contact with sod. Surface soil a. the 
proper*, evenunder existing (i.e„ pre-development) conditions, does not pose 

6 uman health In addition, the proposed development 
deludes measures to cover die proper* with pavement, building, and 

Reaped areas. As a result, direct contact with crusting surface sotl by use* 
•he proposed development will be limited or non-exutem. The limited 

presence of chenucals in surface soil (i.e., limited source areas) and the 

muted and perhaps non-existent direct contact pathways resulting after 
eve opment eliminate direct contact with surface soil as a potential ride 

Potential risk, related to landfill gas include potential fire and explosion 
reU,ed '° methane and Potential human health risks related to the 

presence of volatile organic These risks require that landfill gas migrate into 

accumulate m enclosed space There are no enclosed spaces a, the 

property at the present time. As a result, there are no potential human 

health, fire and explosion risks associated with methane and volatile organic, 
in landfill gas under current conditions. 

Under future conditions, manholes and buildings proposed for development 

Provide enclosed space, whereby landfill gas can accumulate. Recent 

methane monitoring and VOC sampling indicates than (1) the concentration 

o volatile organic present in landfill gas do no, pose unacceptable human 

,0 Workers: <2' manholes require protective measures to address 
potential fire and explosion hazards: and (3) buildings require protective 

measures to address potential fire and explosion risk, and potential human 
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health risks to users of the proposed development. The Town has 

procedures to ensure that measures to prevent landfill gas nugration and 
accumulation m enclosed spaces be incorporated in the design and 

construction of the proposed development. If preventive measures are 
properly designed and constructed in accordance with these procedures. 

potenual fire and explosion hazards and potential human health nsks related 
to landfill gas will not occur. 
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Newman & Novak 

Newman & Novak 
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TABLE 2-1 
SUMMARY OR NUS SOIOVSEOIMENT SAMPLING RESUI IS 

FOR THE PROPERTY (I) 
Page I of 3 
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3 
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29.6 E 
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J 
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J 
I 

25 7 E 
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1 
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27 5 E 

8.250 
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7.330 
43.3 

894 j 
01.OE 

35 8E | 

All noies for Table 2-1 are listed on page 3 of 3 
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SUMMARY OF NIIS SOIUSEDIMEOT SAMPLING RliSIII IS 
for the property (i) 

Page 2 or 3 

A" «»*»•»:» lui Table 2-1 arc lined on page 1 of I 
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TABLE 2- 0  

SUMMARY OF NUS SQIUSEDIMENT SAMPLING HiiSIJI TS 
FOR THE PROPERTY (1) 

Page 3 of 3 

Notes: 
E - Estimated value 
J - Estimated Value, compound present below CRDL but above IDL 
R - Analysts did not pass EPA QA/QC 
Blanks indicate non-detect 

( I I  O n l y  c h e m i c a l s  d e l e c t e d  a b o v e  CRDL in one or more samples are included 

ItAVKATIil 2 | XI 4i 



I) 

Chemical 

.Aluminum 
Arsenic 

Cadmium 
Calcium 

Chromium 
Iron 
Lead 

Manganese 
Nickel 

Vanadium 
Zinc 

Range of Detected 
Concentrations 

(mg/kg) 

1,640=11,900 
3-53 

BDL-1.7 
BDL-7,280 

2.7=192 
4,210-13,900 

21.9-287 
72.7-331 

BDL-323 
BDL-445 
25.7-6,700 

Recommended Soil 
Cleanup Objective® 

(mg/kg) 

Health-Based Acceptable 
Level - Direct Contact® 

(mg/kg) 

500-1,000® 

1,600 
560 

16.000 
Source: NYSDEC, 1992 

Scuircef USEPTT '̂0®' NYSDEC 1992- See Appendix A. 



TABLE 2-3 
COMPARISON OF CONCENTRATIONS OF CHEMICALS 

IN SURFACE SOIL/SEDIMENT 
TO ACCEPTABLE LEVELS 

(Orpmcs) 

Chemical 

Semivolatile Orgastics 

Huoiamhene 
•yreae 
eaz8<a)amhraceae 

Bis/2-ethyihexy1)pbthalat£ 

BeaaXaJpynae 
fodenoCUJ-cdfcyieiis 

Pestiodes/PCBa 

Dieldrin 
4.4*-DDE 
4.4'-DDD 
IPCB-1254 

Range of 
Detected 

Notes: 

NA: Not Available 
(1) Sourse: NYSDEC 1992 
(2) ~ 

(Ug/kg) 

ND-610 
ND-I500 
ND-3300 
ND-1700 
ND-1800 
ND-1800 
ND-3300 

ND-2.000E 
ND-1.800E 
ND-740E 

ND=28 
ND-42 
NB-i7 

ND-440 

Cleanup 
UuJeCuVQ 

Based on 
Direct Contact (1) 

(ug/kg) 

50.000 (2) 
50.000 (2) 
50.000 (2) 

220 
NA 

50.000 
NA 
NA 
61 
NA 

44 
2,100 
2.900 
1.000 

semivoiatiie 



TABLED 
SUMMARY OF OVA AND HNU MONITORING AT 

"HE PROPERTY DURING THE NUS INVESTIGATION (I) 

50* W of vena 13 & 14, 
Pipe branch of N/S metal moe 

Former DA-3/DA-4 well 

Former DA-2 location -
45* NE of W border off site as 

venting piper 21A 22 

Oilv stain 40* from vent 17 
Crushed pail E of vent 14 

Sample location SW/SED-2 
Sediments at sren.2 

Soil sample loeanon S-2 
Sail sample toeaw^ S4 

s^r — : =— 

Notes: 

OVA -Organic Vapor Analyzer - Flame Ionization Detector 
° Pnototonizatios «*— 

Mini-Rad - Mini Radiation Aiert 
PP * parts per million 
Jtn-j^Mgjer miii»mn 

- J Blanks indicate data not recorded 
(1) Compiled from freld notes u NUS report 

OAJUrBU-l XLS 



TABLE 3-2 
RESULTS OF METHANE SURVEY (1) 

All sample eatleaad as a deptte of 5 feet. 

 ̂ com,K,Mds 

LEL: Lmnr Explosive Limit 



Trichtoroeihene 
Toluene 
Tetrachloroethene 
Ethylbenzene 
m.p-Xylene 
o-Xylene 
Methylene chloride 
Chloroform 
1,1,1 -Trtchloroet Diane 
1,1-Dichloroethene 

1 ADLE j.j 
COMPARISON QT VOf^yfyy f? npg^Nir S| ipypy rrsi u tc 

SOIL GAS SAMPLE (ug/m*1 

ERM-S2 
(Golf Booth 

Area) 

6 
317 
17 

131 
341 
205 
25 
8 
2 

ERM-S3 
(North Fence) 

5.11 
42.61 
31.25 

2.84 

62.50 
11.36 

ERM-S4 
(Ambient Air) 

Notes: 

Derived 
Acceptable 

Concentration 
for Users of 

the 
Development'0 

("g/m1) 

6.8 
30,400 

1.14 
15,200 
4,560 
4,560 

350 
15,200 
0.30 

Indicates compound not detected. 

( I )  Based on a modification of the AGC. See Section 3.2.2 
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APPENDIX A 

m son. BASED ON DIRECT 

Chemical 

Cadmium (3) 
Nickel 
Vanadium 
Zinc 

Oral 
RfD(l) 

(rag/kg/day) 

0.001 
0.02 

0.007 
0.2 

Weighs 
feg) 

16 
16 
16 
16 

Conversion 
Factor 

(1000 ug/mg) 

1000 
1000 

1000 

ioii 
Ingesaoa 

Rate 
(gr/day) 

0.2 
0.2 
0.2 
0.2 

Acceptable 
Concentration 

(mgdcg) (2) 

80 
1600 
360 

16000 

(1) Source: HEAST(1992) 
(2) Acceptable concentration - R£D • Weight • CF / Sra 
(3) Oral RID for food 5IR 
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SECTION 1.0 

INTRODUCTION 

1.1 Objective* 

Count^*6^^!t04*LI?Si?ed inJ0ctob*r- 1981 • by the H.„.» 
of Hfiglth Co conduce sroyndvscif invesclM> 

pr^e?t«sr,f»s:r1hrriei,>*1 insn«rc^"tl,Kit £2* Sf SElS? by * *"nZ fron th« H~ Yorit ««•" Depert-

the S^eiTl i i".1*6?!* I7 NCD5 to b* iave.tig.eed were 

BothUsit«dfiU in "TV" *25.0TeS,o£rrto?h*St^«.2rt0n 

«n»; ,'s tars; iS.T'̂ .xss.s-ms- 's:-

To develop che site-specific objectives for each dtoLlll«» 
and sampling program, all ivailable water ISaliL JS Sdro- § 

Thi^k tmaSLStinoSSs li ltch 
(100 feet at Syosset, 70 feet at Denton Avenue) and the 

amount of project resources available for well drilling were 
£5°S5d oC£«™atiES *£?« also -teSiSS1 thf scoSf of" 
below: P S ° objectives for each site are" described 

Syosset Landfill 

co?fi8uracion of the water table, the 
S^oundwater divide with res-

S!£L!£LS!! i?nd£11;L?nd che direction and rate of 
£f was ® primary objective at 

UiL? direction of groundwater flow was 
not precisely known prior to start of drilling. 

groundwater quality beneath the site and 
euhff iSJS iE ^ing generated. A previously published report from the 208 Study found 

minimal leachate impacts. 

1-1 
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•passnosxp sx ®3TS qosa jo Suxaaas 3-c8ox©a8oipXq pus 
atfoXoaS aq3 pus 'paxxeaap a*® s^oa pxaxj aq3 Suitasoxiad ux 

paAOXTOJ sa^mpaooad aq3 'paqxaosap ST sxraft SuxiosTuom aun 
jo uox3®IXW3Sut am - «TWl sut3o3xuoh jo uox3«xx®3sux 

'pazx-zanmns sx "pasanpuoo jx 
•qaoA pxax^ anoTAa^ -p»«®XAa^ axs jo pasodsx? sasssA 

jo adX3 pus &xo3sxq x®uo"P3B3ado aqx -paqxxosap sx aais 
qoaa jo euoxaxP1203 3uaxino pus uoxaaoox aq£ - punoia^osg 
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•83XS sxq3 03 aafpnq Suxxi?xp aq3 jo axsqs xaSxax a apssioo 
o3 3s»aq3aoH-HSa pua H03N *q uodn paaxSa ^xxwnaniTtaft 

3X a3xs x»»odsxp a3s»A x»x-*3snpux us as pasn XxaAXsuaaxa 
sba XTOPuax aasao^s aq3 3aq3 8ux3»©xpux t3xodax uo pasag 
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S«nplln« yroc«dur«« «nd Ai>«lytlc«l X««ult» - The eell.etlon 
°z groundwater samples is discussed and the analytical 
result# presented. 7 

Diseussicn of Results - The laboratory analyses are dis
cussed and interpreted in conjunction with collected 
nydrogeologic data. 

':~"_lu8i°js a"d RecQOTwcndations - The major conclusions are 
swraaarized and recoranendations concerning remedial measures 
and additional field work are presented. 
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S+eJ*t>L. BAC^GRQQHS I 

I 

I 

I 

I 
| 7.2 History of Site 

7 • 1 ^ASf_S®*crigtion 

rectangular ploe^on^che^f^sid^efS0S °£ tuo §*F*r*e® 27 aera 
Park. The landfill plota ara hotwL 5 0«»eon Avenue in Hew Hyde 
Avenue, Evergreen Avenue on the SuJh onJt?1 north by Hillside 

- west. The cwo landfill sloe* - ® ®nd Leonard Avenue on che 
I basin. The southern section isJ!o5"?Kritfd by ® large recharge 

recreational facility. The norths5® o£ ® North Hempstead 
j. xne northern plot i« an undeveloped field. 

1 

I 
i 

I 

I 

I 

I 

by cha Flaclandn Sand^nd^Grav.^Comn °rl8i?,u? » sandpit ovnad 
operations vara initiatad at eha 2" 1933 • I****™ 
excavated at least 45 faee halm* 8iC®. which was completely 
William Cook. 1982). The exeavaif^® (personal comnsnication, 
che water table in some areas h®^f, apparently extended below 
ponded water at the fe^tS SI tSS reports describe 
the site was reportedly covered entire floor of 
cover was added and a new lift *«*use before intermediate 
were required to bring the excavated®^',. A <£®e®1 ®f fiv® Ufca 
parcel was completed in 196l?CiaV®C® 8lE® Co **««*• - southern 

and was also used s^e sans aire, 27 acres, 
th. floor of thrpirhirs.™ ,8r*V'lJninine- rotdsd W on 
csvaclon at S2£?£t£Meni'* Ch. ax-
saetiona of cha landfill vara aca^r.rf k f' APP«*ancly, soma 
This site became operation*! below the water table, 
filled to capaeitTS i£*cl«ai'S3r.„ ?Ii966 • iE >»d b"° 
personnel report clayey fill ng cl®««r«" Town 
approximately 901 of the sit* rf waa ua®d Co cover 
reported to be four feet thick SOffl€ ®r®a®» the fill was I 

I 'tfuse accepted et^SSton^venua^^108 Ch® eTpm ^ quasi ty -
County. Deparasent of Health *22%if»n°I ®vailahXe. Haesau rials were unable to identifv an^*88 Hemosraad offi-
isposal at the landfill WilliL.r??°5t8eChmt quantify waste 

town's Sanitation Department ouSiS^' ?uP®ria«a»d«it of -u 
F rainae, qualitatively described the 

of 

the 

I 

I 7-1 
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r 
iadustrial^MCa^aceapted by^tha*? ®yaieiPml refuse. The only 

cardboard. »o dr-a or buli v..fZSZgZSi « E?he??it.. 

It^tlii S5T2* fnl&eh* 
che Syos«ae"iand£ilf™Sa?"M2d0l0m«",Sr'vi?usly,<Usc°ib«i for-
ar® listed below: ' assumptions for each site 

South Sin 

Avarag, annual precipitation aqual. *3.7 tncha. 

eloauraf^fafraoff'wM'eJx^JJj Se b* MrJ' Aftes 

fr;:;, « &"«» 
(high infiltration capacity) pf°f?ic *®fI SyemP A 

"" eU"1"«d " l~^^°23X as^iapervloua 

««ll,StSa°(jSa*Jnd*Sepeeabal° l°*IhJy J™"*' rain-
August, 1.53 inehea) " 1-*9 inchaaj July and 

year after^closure »d I*inchea*B C° b® 2J iaches ?er 
operations. iaches per year during site 

SSLr*""* r,e»tto» depth V.. aselaated to be 2 

Worth Site 

cloaura^unolf^aa'ea time tad e2"if**d>.t0 b" z,r8' A£tar 
Ifcla waa baaed £\5ir2e If .& *b?ue 13'5 i"ha.. 

:sws-^rs«i"-

ssn'JTS'iiijs^TLS'i'u1*^«? b« <*m« 24.5 ci01m*« ««d 7 to 8 incfaea during operation. 

" highar°clayrconeantf1°n d*pth ia 10 0 b^aua. of 

7-2 
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was c22L2S*5 values, e recherge rata of 41 inches par yw 
siee£ mrtZS* 97 hoth * 2 2 ®  t o i n f  ° P ? * « t i o n 0  A s s u m i n g  b o t h  
lrm% .2 about 27 acres, the annual volume ©f leaehata fena*. 

aC each ia approseiaately 30,087,000 gallons <82,400 gpd)[. 

M«n-.??nlh}y yeehar8« calculations for the post-closure narieii 
^ APP«ndia C) show .nnu.1 «elwrj, i, 

"l£?3 le.S! «Bd 7„inei>" .1 th. wJtS'.JT a. 

lo.ch.ti £ Zl^'uw'&fi32-000 "UOa' * 

^^ Previous Investigations 

1. 
li 
83 
BC 
VI 
el 
or No studies have been conducted that assess sroraidwatAr 

2fafiifL 2?® vicinity of the Denton Avenue landfill, a line 
SmmSJJi D;ch;n® vasst» have been installed along the western 
pines pafe®X 5 however, these perforated wa 
table placed in the refuse and do not extend to the water er 

cu 
sa 
it 
dfe-
Ihi 
fc: 

hoi 

Pir 
ler 
th* 
eel 

eea: 
the 
la < 
elr 
eoi^ 
Uj. 

fU: 
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«»»> to bo shout 
£f8tt£ biioy 8i( liVfil UaI 1 *?A0e . ^^TOffl AboUC °2J Co ®3Sfll 
near th• top o* X. A ":ii F«SL;,hOW thlck of sandy %Uv 

ĈTf%h%f d̂ ~n.Ĉ S5d 
c«-»icoMo„ beew2„«,. 

8.3 H- eoloi 

of the Danton^AvInu^^Sill0^^^^!?^ eabla in the vicinity 
vere collected from the five ?<•>-»*«_ •8ae ®£.w®6er levels 
five nearby observation wells on DeceiaES 7°r?1If«»We^8 and *ro® 
level measurements 

Avenue landfill^sites^is^ghowa^n8^ Cabl« beneath the Denton 
vat.r table gridii 'ii .^I^FEKV;2' £nd the regional 
collected frota well DA-I «* figure 8"3- Water levels 
because of inconsistent errat±e°^L« tG PrePar« chese maps 
ments at DA-1 showed the water Xavel^s-rT^^f °« R®Pe®£®d measure^ 
lew when compared to DA-2 and HA *3 to be 1.0 to 1.5 feet too 
"t.bli,h«r5«ini «u ain."«e«'!;v2li eh« fe8i«»r gr^l^t 
surveyor error or problems asaSIi^JIs . This ..may reflect 
material around the screen. ® P®efeiag of 

vest ^d^lst-foShwIst flow ls t0 th« 
is approximately 5 28 ™? gar* a lent beneath the landfill 
McClymonds and Franke (USGS Professlin^?*^6*^'*^ ° ^sinf che 
regional estimates of hvds^L i f ional Paper 627-E, 1972) 

che large recharge^asin thac^eparatas^eh* C*bl? S^adient by 
rs apparently minimal. Standii® Cwo landfill sites 
in the basin during ^ha 18-manrh W*!l continually observed 
axlstence of . troSodw^eal ^S P~i«« n<l che 
paced. Water to 5 *;'».'?• ba8la v*s «Cici-
Preferentially higher If Z Mould h*v« been 
these wecer liveirS re.iSS? 2L°CCU57?d- C«»»«rison of 
artificial increase cabl« «»*•• «bo»-no 
the floor of che basin is loS ^3 fJ 5 infiltration through 
occurring. that aoundtog is net currently 

8-3 



Table 8-1 

WATER LEVEL MEASUREMENTS 

DENTON AVENPE LAMDFIIX 

November zz. I9BZ December ). 
wti*L CASING DEPTH TO WATER TABLE DEPTH TO WAT 

. UMBER ELEVATION WATER ELEVATION W -*R EL 

DA-X 108.62 68.25 40.37 69. *3 

DA-2 109o92 - - * 68.62 41.30 68.82 

DA-3 121.50-'* 81.10 40.40 81.04 

DA-4 108-97 -Ij'* - 68.00 40.97 68.23 

DA-5 109.67 r" r 69.03 40.64 69.23 

1124 109.84 66.66 

1683 82.77 50.69 % 

8394 96.13 54.24 

9982 120.07 86.32 

9983 107.39 75.46 

3-4 
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HGURE 8-2 LOCAL WATER TABLE CONTOURS 

DENTON AVE LANDFILL-
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Exanination of Hassau County groundwater contour aaos 
".Geological Survey (Swarzenski. 1163; 

Kiraael, 1970; Koszalka, 1974) shows the Denton Avenue landfill 
is loeaced on or just north of the regional groundwater divide 

Lfr®t ^acenc to the divide is generally characterised by * 
y-rcie.1 flew and recharge to the Magothy a qui far. Tha veils ?!ft £ aC eha Denton Avenue site vere not designed to evalu-
ac# £h« ^gothy flow systea so published data must be relied 
upon. Haps prepared by Svarzenski (1963) shoving the piezo-
oetric surface in the Magothy aquifer indicate that lateral 
flow is in the same direction as the upper glacial aquifer. 
Heads in the Magothy are several feet lover than in the upper 
glacial confirming the existence of vertical flov. As pre
viously described at the Syosset landfill, the cooperatively 

aulic conductivity ®«d anistropy of the Magothy 
aquifer will result in greatly reduced lateral and vertical 
groundwater flov rates. Based on Svarzenski's naps, the 
gradient in the Magothy can be assumed to be roughly equal 
to the upper glacial gradient - .001 ft./ft. Assuming hydraulic 
conductivity is 400 gpd/aq. ft. (MeClymonds and Franks, 1972) 
and porosity is .30, the average rate of groundwater flow is 
.13 ft./day. The rate of average vertical flow is estimated 
" b® onm order ©f magnitude lower depending on the 
ehicknsss of local clay units. 

M1 

8 = 7 



SECTION 9.Q 

SAMPLING PROCETttmgg aup wemipg 

9.1 Sampling Program 

used fo'i^leP£h«*D«i?on'AVMU."iTl1* thS Sf°"e t  valis was 
e.eh -au^. .islss'"a jtw4I:-*?•* ef 
««ing a acaialaaa steal bailer EaS Jff 2s volu?e "" raaovad 
unique bailer ea prevent Soaalea^fS:. i} "•»,•«•*» aesigned a 
vera collected by Nassau c«imL ft i oIS ««bd1«s0 Sarolsi 
~^22' 1982° wi£h * s«®®nd ®* 
1982. Thmy were analysed for EPA nr4a?4»«eted on Deeeabar 3, 
NCDH Ube^SrT"1* STS* 

Analyrieal Results 

sente^L^Tabres6!-!^'!!1!^^!0! 3®ch s*" ®* saaplaa are pre-
neutrals, pesticides vin^ehiL-Jj ? extraecables, base 
plated in f' iS&f J**?.'- 1"W n0C 

viayl chloride ^d^pci^ eh* aci^ *seraceabl«e(> base aaucrals, paaeicides, 
7 cnAoride, aad PCS s are provided la Appeadlz 1.1-11. 



SECTION 10.Q 

DISCUSSION OF Rgsm.Tg 

«-"22«2S S&'Ŝ SS «TE&5Vmt 

Avenue Tahi » iF? r quality in the vicinity of Denton 

outside the infl£nc£ "*?". I1™"?11* 

I"? NS026*is*«o'rh^' "t" 11 3'°°0 Kcb.nl of 2h. " 
Ind M673 I, loo f2«Se^2H*,t{,N?390 11 3'500 e-c nortbvest 

££ .£ = ™ svss^s#™ 
basis for evaluating the leniSS^ll^elS!^' * 

The concentrations^ araraie?*nyo"ffla7l*aud iron''"!? ^?CES' 

H.ISS.ngS^SIStLs*^ "̂® SJSLS. 
lower thar?h2 2000 *£out 300 uahe'- buc «*h 
Syosset iLdfill c^?" ,foun^ln th« dewngredidnt veils at the 
nessf chloride and ^»r&cS£r«&.'£»' 

iiiTUtisi^ ̂  jssr 

2Ei IikSiSS 1TTilthm,t"cktre^pd- fctinlSSJ?'iSd1' 
landfill sella ?han the b^^uSd'vSIS^'ThLf""5 ^Wi-

^dCchi biSSUuSS^Lti® S2di?® md «"«?«• concentrations 
S t5 lmdfElSl?^mft ««* nitrate levela are hither then 
from backSSSd SJ.h The ^nly parameters that differ oarkedly 
crlcions ^Sh ;Si *22 ?rn ??d ••»«•••. »•iron coneeffl-
concentrations of 0 17 ral/l co®? £«*" I? 108/1 0X3,4 th® ®*«Sa«e8a 

^ j e s r s f s ' 2 ' ^ 1 " S C T r s s ^ *  
centrstioo. in the are. range from 1... then"?.! »g/l ?eTs 

10-1 



Table 10-1 

BACKGROUND WATER QUALITY 

DENTON AVENUE LANDFILL 

1 PARAMETER 
WELL NUMBER 

1 PARAMETER 8026 8694 \ 8623 4390 V 36 
1 Nell Depth -6 +16 +14 -141 -28 
• Screened Aquifer Glacial Glacial Glacial Upp.Mag. Upp. 

Total Alkalinity 26 7 11 35 16 
• Hardness 74 73 71 94 74 
£ Spec. Conductance 317 338 248 250 290 

PH 6.2 6.0 6.2 6.4 6.1 
| Assaonia. .45 .07 <.01 <.01 <.o: 

Nitrate 5.47 4.6 6.65 4.6 10.. 
Chlorides 27.8 41.4 12 28 19.. 

• ulphate 40 85 31 32 46 
odium 17 31.0 <3 14.0 14 

iron 

| 
2.9 <.5  .19 <.5 .26 

jj>ate of Analysis 6/81 8/82 1/81 1/80 5/7' 

10 -2  



11.2 Rfeoiaaenda tiaras 

prehen.lv. ....,«M.t of leechetl ?tl££t£? * C°"" 

dw*dj*»£j, ̂ tieil 60 6h* sromxhntn 

& 
quire ehe installation a5#J!M5 J8^' This would ra
se each landfill site WatTS cbre® additional walla 
ehese walla would also escabitffJ3^ .» ?ala*d *re® gradients. tablish vertical concentration 

3' •&ITTT"£CT»TO?& ?r "be verrsnt.d st 
being produced, the absence n? s®**™!1'1 of the leachate 
pacts and the nertl.l °f Pub"c w"« eupplv ia-
place. Minor reaedlal !?f£ already "taken 
leachate generation ere dl»!!£bu" further reduce 

be deteSS5d,by*MndSc?inr,i °* f®1* ei*7?y £1U shoul<* 
borings. The Be™Shil ?JS* 5 "f1** ot shallow soil 
measured. Filf! with m i thismaterial should be 
eo chose portions of the si?!!*81*?bility should be added 
clayey fill. Finally the mci£* b^.c^« original 
£0 facilitate positive drai^^f I 5 ®b@yid b® "graded 
eliminate the small deoresaiSII SJHJ* periphery and and store runoff. a«P*essioias that currently collect 

decrease iSiltration^an^leaeh *dditi®®al saving would 
modification to thfblll Srod?ctlon' although 
recreetion er.e.° " 

11-2 
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AFFEHDIX A 

WELL LOGS 



.NYgDOH Landfill Xnv. 
MorthSi te  

NCDH 
W.O. NufRMr, 

VMbH Numew -Teuu n«wi» 120 f t .  rHufniiiiw 
s-ue. iw, 108 • 62^^ 1<m,.DH70.10- .. - to ia 

SOTW:tX* 3 *"• L=nem_12_f£J swjttfeOl 

^48,n®' ^ I mwyn 110 f t .  Tyfft Stee l  

«*•*#««< . 

0 

evOA-1. 

Drilling Company Lavnp-Wy 

Driltcr 

I 

^OriMinaMattepholl.see^ 

.Oatc OriRM. 

> QaasMieateon 
{Gotst. Tuduw. araoum) 

.-• e 

- _ 

" 

Dark grayish brown medium to fine sand with soft 
mixed household refuse. ' 

Discolored black coarse to fine sand with refuse 
s t rong odor ,  cons tant  to  35 ' .  '  

Rfffoler<ad brownish gray aedioa to fine sand 
with some gravel - odorous and warm. 

Same as above. 

Discolored, odorous, brownish-gray median to 
coarse sand with gravel and some small cobbles. 

fc Materials change indicated by driller. 

^ ^ brownish gray fine sand with medium sand 
and mica interstitial silt and clay - odor less 
than above. 



HCSH 

S la, 

Landfill lav. 
• ««•«» Dangon fryifi 

was Mutntjae DA»2[ Trrrnf, I 

Si*tamemmtmn liflffijuf § mmLmmk 7 0 . 2 '  m p ,  4 1 . 1 0  

Screws: 2 i1j^i T iinpiir ^nt«» • 02 

Caame: 2 ifli I nijin 85 ft. Trpt_ 8ta«l 
DhUme Comsenr^ftsag-iSL .Qfffling MithMj 

-2. """" -•-»£. 

1 OA-I 
? 

"rQA'% 

SUMP 
sentonite seal 

sssas-(20 lb#) at about 40' 

I 

il 
o 

se 

*4' 
° 9 i -

*" ,4 * 

3 

OMcnpiiwWSoa QaaaMsUtoto 
(Cotor. Tcirtun 

Dark grayish black fine to coarsa sand and 
gravel  wi th  refuse ,  to  40 f t .  

as abova. 

Discolored brownish gray meditas to coarsa sand 
and gravel, soma fine sand, strong odor. 

Brownish gray meditsa to coarsa sand and gravel, 
strong odor. 

Grayish black medium to fine sand with some 
coarse sand. 

—>@4 



USSMVSSS t Id' 

pyaa^NYSDOH Landfill imr. NCSH 
LfleauflwBa.Bevift ^boal Nuirnm 

VMINuMtm, DA-3 T niin in i nn  100 ft 
* Borate?. 

Surface Etew«««. *^0 a )Mam Leva*: »wami81.39 ?([ hfff| 4f> L& 
^,mn: i™— 10 ft. 
=—» —•*—90 ft- ^  « t . . i  

OrtNne C^w. Ume-WY 

BUtefJill Sanfafri c. W«r1. 

mL BHIBfgig Let 

"o^&entoniee seaF 
(20 lbs.) at abont 45' 

Sd^fravll^ fia® e° ®®dlu® 8amS wich coarse sand 

fine^slnc! sad^lHa t0 coarse sand and gravel, s< 

as above. 

Same as above. 

Saae as above. 



OriMfrg Gemote ^TOf-ffT 

Tad brown mdiuB to ea«7«* ««<>«»> . 
soaee £in« f C0®FS® quarts sand and travel *oa» sine sand, snbaagnlar to subrwmd. 8 

as above, 

Saae as above. 

Saae as above 



Eswtefisgesirtti 

p?a«aWYS50H Landfill lav. ff NCDH 
~""L F SoyfeFTrra 

fl«M T 1' 

DrMilwgraj  

» Biamswr. 

. WO. NuflMvc 

™" ' P*-3 Tinm 114 ft. _  
Surtaet 109. 67 t^ariPtS.6Q 67 ^.^40.44 

SeW8ft: P^-2  ln :  '  »  ^0  f t .  - ,„ ,  

a«-2-ilL 104 ft. ,iri _ 
Drilling Carman* Lavne-NY OrWng Ufwaihol l .  Stem auf ter 

DrB^Illl Sanfoi-d c. Werla 11/12/8 
Nom Bentonlte sail 
(20 lbs.) at*.about 

ncKHfrtiua^fl Ctssttfieatinn 
(Color. Tta&re. Stousurao) 

Tan°ferow» medium t© coarse quarts sand with fine 
to coarse gravel, some fine sand, suh-ansulat to subround. ® 

Sam® as above. 

Same as above. 

indicates materials change yellow-tan fit 
to medium sand with mica and interstitial clay. 

One foot seam of light tan-brown silty micaceous 
clay - cohesive, plastic, dense, laminated. 



APPENDIX C 

WATER BALANCE CALCULATIONS 

DENTON AVENUE LANDFILL 



WATER BALANCE 
DENTON AVENUE 

SOUTHS SITE 
( P o s t  C l o s u r e )  

e  T a b l e  I  •  
0 A . J  

( I  j u s  t e d )  

S T  
0 

M o n t h s  o f  t h e  y e a r  

\ E T  

" e r e  
(J  1-53 

1.83 

0 0 

0 

1 .54 

0 .62  

3.21 

1.67 

1.89 

3.36 

1.05 , 0.44 

4 .60  

0 

4.59 

± 

0.23 0.22 

0 .21  

4.66 4.22 

*0.96 

2 .  

0 

( 1 )  S e e  T a b l e  1 A  f o r  e x p l a n a t i o n  
( 2 )  S u m  o f  l »  a n d  i r r i g a t i o n  f o r  m o n t h s  o f  J u n e ,  J u l y ,  A u g u s t  a n d  S e p t e m b e r  
(  1 )  R u n o f f  c a l c u l a t e d  b y  S o i l  C o n s e r v a t i o n  S e r v i c e  M e t h o d  
( O  I ' e r c "  ( P - R / O )  - A S T  -  A E T  





WATER BALANCE 
DENTON AVENUE 

NORTH SITE 

M o n t h s  o f  t h e  y e a r  

m Perc-*  (P-K/0)a-2^ST*-**AET Con 'e" ' l i '» '  H«l ,od 



WATER BALANCE 
DENTON AVENUE 

NORTH SITE 
(Pose Clousrs) 

—  : :  I :  

—t ?-= 



ESIM 

Table 1A 
Explana t ion  o f  abbrev ia t ions  used  

in  wa te r  ba lance  

PET Po ten t i a l  Evapo t ransp i ra t ion  
p  P rec ip i  t a  t ion  
R/0  — Runof f  

I  ° °  In f i l t r a t ion  •  Prec ip i t a t ion  -  Runof f  
ST So i l  Mois tu re  S to rage  
AET Ac tua l  Evapo t ransp i ra t ion  
Perc  — Perco la t ion  Cleacha te )  



N2S55U s-7.T 
Department of Health 

' 

O In i t ia l  Repor t  

•  Update  

m m m 

T a d  ar 

Dr. Dowline 

Subj ect 

2*c 

REFERENCE NO. 16 

ived from: 
JU LB. Uepe. 

Denton Ave. Landfill 

0 :mportahtVa"_ 

Q ROUTINE ̂  
A 

/>X-

Program Public Water Surnlv 
Prepared 
lv Michael J. Alarcon 

Date November 12, 1982 
T 

Item: Describe event; significance; action taken and planned; and recommended action 
by others. 

Well drilling at the Denton Ave. Landfill in New Hyde Park began yesterdav 
" PJ"°Vhe S"le instigation which alio include Se^et I I I , IS **l U  b* »PPro«»"®ly 7S' deep, two will be approximately 
wTn w off-site well will be approximately 100' deep. All wells 
will be . diam. with steel casing and 10' stainless steel well screens. 

installed yesterday near the northwest corner of the landfill 
f ell DA-l) was installed through discolored medium-coarse sand which may 
a\e een darkened as a result of lesehate passage. A distinct putrescent 

type odor was evident during the drilling. 

Well drilling will continue today and if necessary tomorrow morning, wells 
will be developed next week and sampled late next week or early the following 
week. Drilling is being performed by Layne New York and our project consultant 
m ER.V-Northeast. 

The Town of North Hempstead resolution and approval to coasnence drilling was 
issued on November 9. 

MJA:da 

cc: Sheldon 0. Smith 
Gerard E.. Donohue 
S. Juezak". R.Curiaste 
R. Close 
T. Burger 
D. Myott 
F. Cioffi 
D. Spiess 
R. tlebe 

Attachments; 

C Copy sent to Public Information. 

•CD 267 2/74 



Vic in i ty  Ske tch  
New Hyde  Park  Munic ipa l  Landf i l l  

S i t e s  #1  and  #2  

O -

•  -

Manor Oaks - Wim. R. Bowie School 
Proposed monitoring well location 

- N -

- Not to s ca l e  -

© — Al te rna te  p roposed  moni to r ing  we l l  
(Town approval not required) locat ion 



3 
1 

01 
at 

r. 

rri Tx s j ( EPA Priority Pollutant 1 Organic 
«« 

i 
Analyt ica l  Resul ts0  

for 

Landfill Investigation Study 

^ Jfi-u t OlM »&•"* M t'U >i «>u I 0 ' 6— 

-Syoeeet Landfill - 3 pages 

( jNew Hyde Park  (Denton Avenue)  Landf i l l  -  3  pages  

Analysed by Nassau County Department of Health Laboratory 



Analyt ica l  Rosul ts  -  EPA Pr ior i ty  Pol lu tant  I  Organic* 
Ponton Avenue landfill ~ 

(Ait reiulti in 

Parameter 
Detect ion 01 

L U i t f u g / n  1 1  /  f i  2  
Polycyclic Aromatic Hydrocarbons 

Nitrobenzene 
Naphthalene 
Hethy II naphthalene 
Pimcthylnaphthalenc • 
2-Chloronaphthalene - - - -
:luorene r - . 
A c e n u p h t h e n e  - - - - - - - -
Acenaphthylene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Thryscnc 6 benzo (a) anthracene 
ilcnzo (b) fluorantheme 
Bcnzo (k) flluorantfocne 
Benzo (a) pyrene 
Pibcnzo Ja.h) anthracene 
Benzo (a0h,i) perylene 
Indeno (l,2,3-c»d) pyrene 

Benzidines 

*,5* - dichlorobensidine 
benzidine 
Phenols 

Phcno1 
4-Nitrophenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Ni t rophenol 
2.4-Dimethy1phenol 
p-Chloro-m-cresol 
4 ,h-Pinitro-o-cresol 
2,4-  h ichlorophcnol  
2 ,4  , (>-Tr ichloi 'opOienol  
Thymol  
Pentachlorophenol  

1 1 / 8 2  
03 

1 1 / 8 2  

We 1 i  Number  

1 1 / 8 2  
0 5  

1 1 / 8 2  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
S 
1 
S 
1 
1 
1 
5 

Nli 

NR 

NR 
m 
NR 

NR 

NR 

NR 
NR 

7(. 

NR 

NR 



>U1 LI 
Denton Avenue landfi  1 j  

(Al l  results  in 

*"totu  "  OrKanacs  « » j je  2  

Parameter 

olychlorinatcd 8iphenyls 

CB - 1016 
CB -  1221 
CB -  1232 
CD -  1242 
CB -  1248 
:B -  12S4 
CB -  1260 

hlortnated Hydrocarbons 

>2,4 - Tr i ch1orohenzene 
•exachlorohutadiene 
cxachloroethanc 
>cxachlorocyclopentadiene 
,6-liimt rotolucnc 
.4-Dinitrotoluenc 

hthalates 

taaethyl phthalate 
>eethyl phthalate 
ii-n-butyl phthalate 
lutylbenzyl phthalate 

s (2-flbhylhexyl) phthalate 
i-n-actyE phthalate 

j i t rosaaines  

j-na trosodinethylaaine 
«-na t rosodi-n-propy lant me 
>-n i t rosod i pheny1 ami me 

i.iloethers and laophorone 

• i> - (2-cli loroi sop ropy 1) ether 
•is - (2-chlorocthyl) ether 
1 :«o|>horone 
11 - (2-chloruethoxy) methane 

t - L'hloropheny 1 phenyl ether 
: -bromopheny1 phenyl ether 

• 3 
11/82 

Well  Number  
04 

11/82 
0 5 
1 / 8 2  

1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
1 
1 
1 

10 

1 
10 

5 
2 22 

6 
19 
11 



al1 lu l  cr 
Ponton Avenue Landfi l l"  

(Ail  ronui l ts  in  ut  
Lsndfi 

PiB 

Parameter 
Detect ion Ml 

Limit  (ug/1)  11/82 
M l  

la iQjjcnated Pesticides 

lexachlorobensene ' -r> • ••j 
i-BIIC 

o-MIC 
Oeptachlor 
J-IUIC 
Aldrin 
lleptachlor epoxide 
a-Endosulfan 
4.4* -  DOE 
Dieldrin 
Fmdrin 
4 , 4 °  -  H I M )  

b-Endosuifan 
4.4°  -  DDT 
T.ndnn aldehyde 
hndosulfan sulfate 
Chlordane 
Toxaphene 

volatile Ilia logena ted Cases 

i/inyl Chloride 

itan. 

«3 
1 1 / 8 2  

-Re 

Wel l  Number  
M 

1 1 / 8 2  
«S 

11/82 

1/83 1/83 1/83 1 / 8 3  1/83 

10 

A b h r c v i a t i o n * :  = he l o w  detection limit 
e not reported 



UNITED STATES DEPARTMENT OP THE INTERIOR 

STEWART L. UDALL, Sacrttla>~y 

GEOLOGICAL SURVEY 

Thomas B. Nolasa, Director 

TJw O.S. Co.og,„l 3er«f Ltorara hao  ̂9B&Uea81oa M ; 

SwareensM, Wolfgang' Victor, 1917-
0.5fl'T010^ °i nortllwratom Nassau and northeastern 
Queens Counties, Long Island, New York. Washington, 
U.S. Govt. Print. Off., 1963. ^ ' 
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-t of Public Works, and Arthur H. Johnson, Associate Hydraulic 
.tner, New York State Water Resources Commisaion (formerly 

v York State Water Power and Control Commission), for their 
erous and continued support of the investigation. The present 
rt includes data collected by U.S. Geological Survey personnel 
cooperating agencies during the course of many years. Published 

. unpublished information was used freely in an effort to solve the 
clex geologic and hydrologic problems of the report area. Hie 
: of earlier investigators is acknowledged. 

I 

I 

I 

I 
WSXX-NTCSBSZLXHG SYSTEM AND MAS COORDINATES 

I ell numbers on Long Island are assigned in sequence by the New 
™ A State Water Resources Commission as information is obtained 
i . have no bearing on location. The well numbers are preceded by a 

I: designating the county in which the well is located; thus, Q1293 
s to a well in Queens County, whereas N1293 is in Nassau County, 

an aid in locating wells, the map area (well-location map, pi. 1) has 

I~ subdivided into 2%-minute rectangles, which are designated by 
ber and letter in the indexed margins. The coordinates, given in 

major tables of the report, designate the rectangle in which the well rcated and indicate distances of the well in miles, first north, 
from the southeast corner of that rectangle. Geologic and hy-

jgic data for wells shown on plate 1, but not published in this re-
t, are available for consultation in the files of the Geological Survey 

I: at Mineola, N.Y. 
GEOGRAPHY 

I
TOPOGRAPHY AND DRAINAGE 

•ng Island lies entirely within the Coastal Plain province of the 
tneastern Lnited States. The area of investigation, on western 

Island, may be subdivided into three morphologic units; from 
-I l to south (1) the headlands, including Great Neck and Man-

jt Neck. (2) the Harbor Hill terminal moraine, and (3) the glacial-
' wash plain. (See pL 8.) The headlands rise abruptly from Long 

Id Sound and its bays to rather uniform altitudes of 80 to 100 feet 
their northern tips. Southward, the headlands, which are num. 

! 1 thinly by glacial till, become increasingly irregular, being dia-
*^*d by small streams discharging into the bays, to the east and west, 
ig idual hills rise to altitudes above 200 feet. Within the project 

• *, the headlands are indented by three major bays, Hempstead 
|bor, Manhasset Bay, and Little Neck Bay. These bays have a 

•ai north-south orientation and are 3 to 5 miles in length. The 
>or Hill terminal moraine, consisting of a series of coalescing 

j jgular hills, forms a pronounced ridge, trending to the northeast, 

I 

I 

I 

I 
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''" " the southern ^!P„T """""rid from on -etedt 0(™ 
c''7i thence, its gentle south^T™"" 10 *bo'" 8» 'set in Garf™ 
«r*- n*^» c:rf.^rja„rr,r* *£££: 

There „0 lMge ,aZn, ^°f''°a ot *»• ™ '« per mile. 

waeTt'e^Z.t™^' flo,r P>2omi^utt*r 

et er.r4. dfSkStl°!J T HrP"~i 
Of ite drauiage area, howemjSf!^.. more thsn 7 cfs. Most 
Nearly all stream* era small in rSfln ! ,1****™110116 °* *« awa. 

^ ta» the .riant,c Oceen end 

C£IMATS 
The climate of Lone- T«UnA ; 

St- of New rorS^^^^'oc^m within the 
he ocean. Precipitation is distributed Ui I M.and Proximity to 

year, amounting to an annual wer^ J^L 7 throu^out the 
1957-58 at Mineola, in Nassau CW^ ^lcfaes for 1938-39 to 
32.80 inches «u reported for 1946-47 wh* S£ation- 4 lo^ of 
57.64 inches was recorded. Lars^l' 3 10 1957~53 a high of 
shown in figure 2, in which annual n™*110"8 'n PreciP"ation are 
Nassau County (Manhasset and , f.p ecip,t4t,0n at two stations in 
records for New York Citv for the lne°jR' is compared with 
n Precipitation rates i^i^Sl.1938^9 t0 19^-3S. An-
water year, October 1 to September 30 ^ comPuled '<* the 

B«<£!NZ VO  ̂",7r ^"1°° ui temPer»turee et 
U.S. Weather Bureau. Premutation onJ°ng term records by the 
August at The Batten, .-.I .£?•!"°° r1chw • "UMmum during 

srs^r 3 - .ss 
19^* STwtlSS'BZ^""!^"^0* a»" 5"'p ««ra-
and July are 3l.8°F and 74 6"F temperatures for January 

f c ^ a s j -  t a y i a -
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hgkt manufacturing often 'ndustr'« in the area n-
*n the centra J paru v 
aiong the north shore C°Unt7; "»• 

... * s zt:jzzz 
OEOtOOY 

On Long IalanH *V*IU*r °y sts^^OEAPHY 
of Quaternary ancTcrSa^ Pr°,ecfe *"*» unconsolidate a-

surface that slopes to tT^5®0118 ^ rea& on a^L * ^ SeduMm« 
Really in figure 4 Th^tJ^ Tbaao "nits J?<inck 

™e ^te Cretaceous probab^ is of PACS^1*8™"" 
-Ran tan and ntostly of terw»«^ i nan a8B-
Wisconsin age are the T '""nations. Pleistocene w ° the 
extent in thfn™,. * J<Ua8CO S»™1 and gZ\^ ° , epOSUa of P">-
tiil and outw«? A *"** Tbe faulk of th^PlT 7> botb of ^ 
tit« wtaSKtSrs- "r*** *£tZi?rde**«• «• 
Recent age locality* f edne- swamp and all Tancc3 within 

Tk. " dePMi'' °f 

weathered bedrock upwaJdH^?' s*fcum8d with water f u 
screened in the ^ to the water table tb® 
istica of geoloM> ^""neahle zones. The vn'tHu Wat*r e° weiie 
noreheasthern^ee^Co^? in nop£ilweaeera N^"^cbaFaet̂ -
geologic correiaTnn w ,ty »" summarized in JfK « Unty snd 
tablel2. ^at,0M for ^ted wells a^tMhot4b,e 2" ^ and 

CSt borui8s are giren in 

EO LOGIC FORMATION'S A NO TWwro TO 

FSORBRTZBS ATER-BEARIN'O 

Bedrock «cun „ .IT""""" "",ra 

N^«.T<wT^,red ««• &> m 
Out reaeiiiiie ' P«netrated 71 f... „ 0 feat tkick. V7.II ~=k <*• at Mr*"** 
mineral grains ,.j textureless residual *1 athered bed-

"" dr"» 00 th. buried 
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bedrock surface (pi. 2) 8ho . *** C0UIms8, N.r. 
ment rocks at about sn T S^erai southeasterly 
"oqs that this rceional I P9P aUe- However fl 0f bft8«-

,of Manhasset an<f Great iv® reV9t^d locally i-' th ^ 
or a rete„,J^ecia- F<* example ao"h«* part 

2 2 " I E ° 8 5 a S £ s l o ' ! s " ^ ' « * » C w l ! " *  
Channel cuteine- to „ I ,130 geologic section* .kZ W*»hmg-
Present sea level seems t ? sJi?htly greater th«J T?rt°n pia* 4_8 ) 
ol <ba Pleistocene when ,. '7' °ccur«d during, „ £5° Woo-
£»"<• aoeion a,XrSJr' "" 
Cretaceous deposits ,„ f. *PPeara to have r«J,!f i ̂  ̂  afe 
Manhasset Na«b rr oorthernmoat ata. the bulk of 
i* °"" *«*«£ 
dnllinff rn • ur^ac®> viueh misht u Ttrittions in tbe rn 

rook mi£mu °< "*« »< «boo. aj£ 30^, 

™ «» w,Ur ere obtained 
drawala bv UdsJTf ™ part of Lonff Island /rom bedrock well* 

7 ̂  -* - m*. i szzz ^ 

Deposit, „, L.te cZ™ C*"iCTOra •*»» 
shove bedrock and teceoua ®g® on Long Mann r 
*hich are dominantJvTL^iaee,'bedded »»*, ^L^T*0"?**7 
agnized: the older ^fres£rial origin Twtffi! ' an<^ «iay 
3fiad member below (0ra3aeion- which is dividi?®11008 are ree" 
Magothyf?) <•-., .aa *h0 clay member *)» 11140 'h® iJoyd 
<•£ ̂  r*£" sa - *• 
£2 S^JT- «^.ss 
sbove eh, Rar,"'^"QE* ^ Cretaceous strata on forme-
Magotliv formnp mation. probably include ff island that lie 
strata vJJ™ S" °f^a,r Jere<* and a£L " a\!«a*®ient of the 
CrandelJ 1959 n f" Magothv 0f NW r 0,6 pper Cretaceous 

The Crlt P' I066)- ' j0rSey ^mutter and 

eq^Iv'beir1 &°t t0 ̂  fe« 2^^ 
djatr.bu.on 

The l"11^ Cretaceous surface (pi 3) ' 1 0W° by a cont°ur map on 

r£ 
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IThe Lloyd sand member of the Raritan formation, lving on bed-
;k, is about 150 to 200 feet thick. The top of the Lloyd ranges 
depth from about 250 feet below sea level in the center of Man-

I13386 and Great ««ka to about 600 feet below sea level in the south-
.tern part of the project area. The Lloyd sand member is composed 
white, yellow, or gray sand and gravel, which in many places has 

clayey matrix. The coarse fraction consists entirely of quarts Iart fragments, which are subangular to subrounded, and a small 
•centage of stable accessory minerals. Although lenses of clay 

id clayey sand are fairly common, the Lloyd sand member is a 
.^jttively permeable artesian aquifer in almost the entire project 
la. It is absent in Manhasset and Great Necks, where it has been 
placed by the Jameco gravel which is hydrauiicaily connected with 

e Lloyd sand member to the south. These contiguous formations 
I stitute the deep confined aquifer which is discussed beyond. 
*|lls screened in the Lloyd sand member yield as much as 1,600 gpm 

allons per minute). Specific capacities range commonly from 10 «'0 gP*n per foot of drawdown. Theis and others (1954) developed 
sethod of estimating permeability from specific capacity. By 
lication of this method, permeabilities (See Wenzel and Fishel, J2, p. 7 for definition of coefficient of permeability) for the Lloyd 
d member were obtained, as shown in table 3. 

.BLB 3. Estimated permeabilities of materials in Lloyd land membtr of Raritan 
formation 

I 

1 Well Screened soon 
(feel below load 

surface) 

F 
201. 
328. 

•is. 
Il5. 
•32. 

958. 

Spectae Apprer. 
capacity aquifer 

(gpmperll) i tmefcoos 
; feai) l 

Estimated 
Nitty 

(gpdporeqft) 

^02. 

404-434 
360-428 
376-101 
652-742 
470-550 
430-480 
641-691 
667-727 
436-467 

200 
270 
300 
330 
330 
210 
260 
560 
370 

CLAT UZH8BB «he clay member of the Raritan formation, lying above and con-
ig the Lloyd sand member, is the chief aquiclude or confining 
within the ground-water reservoir of the project area. It consists 

^bout 100 to 200 feet of relatively impermeable solid and silty 
:i|, usually dark gray, and lignitic zones. Colors are variable and 

I 

I 

I 

I 
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include red, white, and variegated. Gravelly strata i 
concretionary zonza also havebeen reported ThT,^ 
member is about 100 to i so *°P ®f the clay 
-*« t. 
to that of the bedrock q,.rf— Su , utfleaat at & rate similar 
her coincides with the boundaries of Ihe day ™ea-
m plate 3. Locally at <Wh. .Ji .L c'f0ea®€OU» deposits shown 
p«-*.  " j7  -
Pleistocene ice, and their straturmJhi^ ®jje'0nned ^ displaced by 

graphic correlation is further co^dkateTbt'T '/ 0ubtfuL StraU" 

of similar lithology, for which no K f*7 8lrata 

oecur in both the Ran tan and 680 fouad' 
changes within the clav mamhn* »k ^^ formations. Fades 
in two areas, particularly along the Chores offt2^SSl"S'"iff*®* 
m Port Washington whom «i» « Hempstead Harbor and 
clay, are dominant.' Columnar nlnta f**7 S|tad' ratber tban solid 
N2002, J0nt H™p.SdXLr t. .rt,r N93M! NM2' »* 
D-D", plate 7. In Port WMhin**' , °n 8«>logic section 
clay member consists of about 3(ffeet ? northern fch« 
is underlain bv clayey sand ^ !T day at tho toP. which 
lithology as the unZl^ng KjtLSS," " ^ » 
columnar nlot and -I-ZL i7 memb«*" » penetrated. (See 
N8089T, pi. 6). c °R oi well N5530, pi. 5, and test boring 

KAOOYBTIU roaiunor 

L w Shi! 8lighfcly ?0W 400 feat  ̂ae 
locally in Port Washington and t? ̂  88a-laTei 

chiefly of fine micaceous .„„,j hlaaheaset. The formation consista 
usually graTSrir ' ' T\7 d&7' aQ.d da^ The colors are 
cretions are common through^t' GJS£ f7"1®' and iron oxide con" 
bottom and in Una*. » 0 Gravel occurs in a zone near the 

M»r altitudes. As in the Uoyd 
of qusriTJd im s„*d T1" "» Mfothy(T) consist esseutieUy 
minerdT Comm™ 30,11 ""mus " W s„d oW„. 
zircon, rutde, and kvamLT01"7; i 8»™«. tourmaline. 
chsrsct.rist.csUv "» Mn^ochyt?) formation is 
of «n.T„v „nd '^i 0,7 C0M"' «ot«ir 
the greatest dr.™ „r ?h ' more Pe™««t>'« rones yield by far 
of "" "'Ur P"»P«« d. th. project sr.., Many 
pumped ec rates of l"ooo°to MOO^S^"1 P%' form""» •" 
range from 15 to w K'„, „ , sP««fic capacities commonly 

& - » * - « •  • — i p - — *  
specific capadties of a-.llo Iag°thy(-?) formation, computed from 

&3.'r 270 "̂,7° ̂  (̂ o..i»d»y, 
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TABLE 4.—Estimated permaebilitiea of metasieis in Maqotkvil) formation 

•VoU 
Stress* nss i SpaoBe 

(feat batov I oeaaW 
lea* fetus! (gpm per 5) 

Appros.sqal-1 SfUaste* 
far tMelnss parents MUtr 

<r«t) (gp«S pes' wj lt> 

-16—. 
17— 
2028. 
2030. 
3209. 
5884. 
S876. 

378-438 19 130 
408-468 11 80 
428-488 28 190 
190-215 14 80 
260-300 20 too 

92-163 37 no 
168-238 11 no 

280 
380 
400 
440 
540 
870 
270 

a 

I 

I The stratigraphic position of the Magothy(?) is shown on four 
geologic sections (pis. 4-7). The oreai extent and relief of the eroded 
and buried Cretaceous surface is shown by a contour map (pi. 3). 
" renerally the contours are drawn on the Magothy(T) surface except in 
„ome major valleys where the formation may be absent entirely. In 
this case, the contours represent the top of the eroded Ran tan fonna-Ilon, most commonly the clay member. Cretaceous deposits underlie 
lmost the entire area, except in the northern tips of Manhasset and 

Great Necks. In Kings Point and Sands Point the northern limit of 
B*he Cretaceous is marked by a buried cuesta apparently formed in 
I he clay member of the Ronton formation at or below sea level, 

vjuite possibly this cuesta originated as the obsequent north-facing' 
slope of a stnke valley cut to or nearly to bedrock in Tertiary time. 
" Irosion in early Pleistocene time probably removed all Cretaceous 
sediments in the northern part of the peninsulas, leaving isolated 
remnants to the east and west and probably in the wider parts of 
-ong Island Sound. 

I The relief of the Cretaceous surface, moderate in the southern part 
of the area but more pronounced in the north, was created by post-

ICretaceous consequent streams draining toward the Atlantic Ocean. 
Dbsequent streams flowing into- the strike valley now forming Long 
island Sound were responsible for the initail relief in the Cretaceous 
surface along the north shore. The present north-shore bays and Iiarbors presumably owe their origin to obsequent streams. Pleisto-
:ene erosion seems to have been a stroug contributing factor in 
producing more than 400 feet of relief in the Port Washington area 
ind possibly elsewhere. The irregularities of the Cretaceous surface 
ire revealed only locally and fortuitously by well-drilling data. 
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PLOflTOCEMI 9EXUS8 

Deposits of Pleistocene age locally may comprise all or most of the 
unconsolidated sediments above bedrock and they assume special im
portance wherever they are part of the ground-water reservoir. Almost 
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of lithologic similarity to the Cretaceous and the overlying younger 
outwash deposits, the Jameco gravel on the north shore of Long 
Island is not readily identified from well-drillers' samples. Commonly 
it is recognized only where it is overlain by the Gardiners clav. 

Undifferentiated Pleistocene valley fill, consisting largely of sand 
and gravel, is found also in some of the deeper valleys cut into or 
through the Magothy(?) formation. (X3521T and X4223T, pi. 7; 
X5/10. pi. 4.) Although this valley fill occurs at somewhat hi<rhar 
altitudes inland, it may be in part equivalent to the Jameco gravel. 
In most cases it cannot be positively identified. 

'Hie Jameco gravel is part of the deep confined aquifer in Sands 
Point. Port Washington, and Great Xeck where locally it is the only 
source of large supplies of water. Specific capacities of wells screened 
in the Jameco gravel commoniv are less than those wells tapping 
other aquiiers i table 11). Estimated permeabilities, computed from 
specific capacities, ramre from 140 to 330 gpd per sq ft. Somewhat 
greater permeabilities were obtained for undifferentiated Pleistocene 
valley till, as shown in table 5. 

TASLI 3. Eetimated permeabilities of Jameco gravel and undifferentiated Pleisto
cene valley fill 

w«u i Screened tone 
, (teei below lud , 

surface) 

Specific 
capacity 
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thickness 1 
tc«t) 

Estimated 
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'Epdperiqlt) 

lamer* grant 

i00  
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240 
330 19 : 

i00  
150 

240 
330 19 : 

i00  
150 

240 
330 

tir 
O ' v0 

100 
' 140 
1 190 

v0 
100 

' 140 
1 190 

rndiAnnuM PtcialoraM ruler All 

N-"">40 
13 ; 
23 1 
34 i 

140 
160 
200 

I 25 0 
340 
425 

3742 
4223 

......... .30-260 
—, 277-330 1 

13 ; 
23 1 
34 i 

140 
160 
200 

I 25 0 
340 
425 

QABonrsss ciai 

A marine formation occurring close to the north shore, in present 
embayments and former channels, has been recognized in many wells 
in Great and Manhasset Xecks. The formation is correlated with 
the Gardiners clay. It consists of greenish-brown clav and silt and 
scattered sand or gravel lenses. Some zones contain plant debris, 
ranging from fairly fresh to lignitic. The top of the formation usu
ally lies between 50 and 60 feet below sea level: the thickness is var
iable but commonly ranges from 100 to 200 feet. The formation is 
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m part fosailiferoua, containing fragments of oyster and dam 'Ml* 
and, commonly, Foraminifera. Of the latter, Elpkidivm is the "mfr 
common genus. A fosailiferoua zone of some continuity occurs 
within the Gardinera day between SO and 100 feet below sea level in 
the northern part of Manhaaeet Neck. (Teat borings N4389T and 
N609ST, pi. 6; also N33, N1482, and N48S9T, pi. s.) No systematie 
study of the fossil material was possible during the present investiga-
tion. Only a detailed ecological study of the microfauna might give 
some dues as to the depositions! environment of the Gardiner* day 
of the north shore, including salinity, depth, and temperature ranges. 
In lithology the Gardinera day of northwestern Nassau County re
sembles dosely the formation in other parts of Long Island and may 
in part represent deposition in shallow, brackish water (Weiss, 1954). 
Nearshore deposition is indicated by vegetable debris and gravelly 
zones within the clay. 

The Gardinera clay was deposited at a time when sea level was 
perhaps 50 feet lower than at present. Its age and general corralsr 
tion with the Gardinera day of Cape Cod are dubious. The forma
tion probably is of intergladal, pre-Wisconsin origin, although an 
early Wisconsin interstadiai age is not impossible (Flint, 1957, p. 359; 
Hyyppi, 1955, p. 211). Carbon" dates obtained for oyster 
from two localities (Port Washington and Glen Cove) representing 
the Gardinera day apparently indicated an age greater than 38,000 
years. Radiocarbon age determinations of the samples obtained 
from outcrops, were made in the laboratory of the US. Geological 
Survey. (Meyer Rubin, written communication, 1957.) 

Lab ml aaS Site ef uuirsie 

W-en. Oct. 1. 1957. 

W-613, Oct. 1, 1957.1 

Oyster shells from gray marine clay incor
porated in till, exposed in stream bed of 
Plandome-Port Washington drain. Nas
sau Knolls Cemetery, Port Washington, 
»» . I. 

Shell fragments from marine deposit below i 
till and outwaah on east shore of Hemp
stead Harbor 1.000 ft south of E. M. I 
Loew estate, Glen Cove, N.Y. j 

AB9 liwnt 

>38,000 

>38,000 

In spite of uncertainties as to its age and origin, the Gardinera 
because of its fossil content, is a valuable key horizon in the 

Pleistocene stratigraphy. Previously unpublished logs of wells in 
which the Gardinera day has been recognized are induded in table 
12. Geologic correlations for several wells, given in Suter and others 
(1949), are revised in the following table to include the Gardinera clay 
and Jameco gravel units. 



TAUI.E 0.-- Otologic correlation oj strata in tome wells in northwttUrn Nattau County, N.Y. 
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northeast®™ Queens, and particularly the area of the outwash plain 
south of the Ronkonkoma and Harbor Hill terminal moraines. Wells 
screened in the glacial outwash deposits, generally at depths of less 
than about 130 feet, yield as much as 1,400 gpm. The specific 
capacities of these wells, commonly between 40 and 60 gpm per 
foot of drawdown, generally are greater than those of wells tapping 
Cretaceous formations (table 11). Permeability coefficients of the 
outwash materials commonly range from about 800 to 1,000 gpd 
per sq. ft. and, exceptionally, may be as great as 2,000 gpd per sq. ft. 
(N15, table 11). Relatively impermeable till, associated with 
both moraines at the surface and at depth occurs north of the outwash 
plain; it may cause parched-water conditions or retard infiltration 
of precipitation. (See p. 29.) 

BOMEORSOKa BUUY 

The Ronkonkome drift, consisting of a terminal moraine of the 
same name and related outwash deposits and till, rests upon the 
Magochy(?) and early Pleistocene deposits. The Ronkonkoma 
terminal moraine is relatively indistinct in western Nassau County, 
where it is iargeiy mantled by younger outwash and rises but slightly 
above the surrounding pitted outwash plain. However, it can be 
traced westward from Albertson to Lake Success, where it merges 
with the Harbor Hill terminal moraine. (See pi. 8.) A sheet of 
till, recognizable in many wells, and apparently fairly continuous, 
has been traced beneath younger drift southward from Manhassefc 
Neck to the position of the Ronkonkoma terminal moraine (wells 
X3732, N5947, and others, shown on section C-C', pL 6). This 
till sheet is generally 10 to 20 feet thick and consists of compact 
clayey or sandy boulder till. The top of the till generally is at alti
tudes slightly above 100 feet but may be as high as ISO to 170 feet 
above sea level. In many places the till is highest where the Cre
taceous surface is high; and these highs coincide also with some of 
the highest altitudes along the younger Harbor Hill terminal moraine. 
The till, extending southward from Manhasset Neck and Harbor 
Hill to North Hills and Albertson, is correlated here with the older 
till exposed in several gravel pits on the west shore of Hempstead 
Harbor at altitudes of about 100 feet above sea level. The till and 
the underlying outwash gravel, respectively the Montauk till member 
and the Herod gravel member of the Manhassst formation described 
by Fuller (1914, p. 114) we interpreted here as the ground moraine 
and advance outwash deposits of the Ronkonkoma ice invasion. 
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degree of weathering of rock pebbles in till or outwash that can be 
attributed reaaily to variations in mineral composition and texture. 
Thus, apparently no great time elapsed between the Ronkonkoma and 
Harbor Hill ice advances, which, therefore, might be considered 
episodic within one glacial stage. MacClintock and Richards (1936, 
p. 336) and Flint (1957, p. 356) also consider the Pleistocene deposits 
of Long Island above the Gardiners clay to be of Wisconsin age. 

UCENT 8B81SS 

Deposits of Recent age are found along the shorelines, in stream 
valleys, in swamps and marshes, and offshore (pi. 8). The deposits 
include sand and gravel on beaches and bars, a minor amount of silty 
alluvium deposited by streams, and organic silt in fresh-water swamps 
and peat bogs. Some of the peat bogs occupy depressions underlain 
by till auu apparently represent sitesof more or less continuous accumu
lation of lake sediments and peat since early post-glacial time. A 
large deposit of peot in the southeastern part of Mnnhasset Xeck is 
as much as 18 feet thick. Swamp and peat deposits also are extensive 
in Kings Point and along the Ronkonkoma terminal moraine, north 
of Garden City Park. A radiocarbon age of approximately 5,300 
years was determined in the laboratory of the U.S. Geological Survey 
(Rubin. Meyer, written communication, 1959) for a peat sample 
obtained directly above the youngest till on Manliusset Xeck. 

01 DASMPUOA ; ASE (REON B.R.) 
I 

W-Tlfi. Juno J. Plant debris, partly lignitised, in contact I 5.310x240 
I 'Ja i ) .  wi th  t i l l ,  depth  5  f t .  From humus and |  
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^round-morainoi in area. Property of I 

L&oduhl  Co. ,  West  shore  road,  south  |  
of Colonial Sand and Stone Co. gravel pit, | 

j Flower Hill Estates. Port Washington, i 
i N . i 

Of particular hvdrologic importance are the silt und cluy now 
accumulating in the north-shore bays and Long Island Sound. Al
though these deposits, several tens of feet thick, may contain inter
calated gravel lenses, they generally are impermeable enough ta 
retard leakage of fresh water from the underlying strata into the 
bays. Because of their relatively small extent and common asso-

< iation with salt water, the deposits of Recent age do not constitute 
u major source of water. 
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No definite evidence of early Tertiary strata has been found on Lone 
Island. However, by analogy with strata in the central and southern 
parts of the Atlantic Coastal Plain, post-Cretaceous marine strata 
may be expected to exist seaward of the Ran tan and Magothy(?) 
formations, near the present south shore of Long (Perlmutter 
and Crandeil. 1959, p. 1066). Tertiary deposits also may exist on 
che island in some of the major buried valleys which are not well 
defined at the present time. A gravel deposit capping the Mannetto 
Hills, the Mannetto gravel of Puller (1914) has local distribution 
in eastern Nassau and western Suffolk Counties but has not been 
recognized in western Long Island. Fuller (1914, p. 85) suggests 
that this deposit may be of early Pleistocene age, but Crosby (un
published report, 1910, p. 52) states that it may be of Pliocene age. 

A pre-Wisconsin stage of Pleistocene glaciation is represented by 
ue Jameco gravel, an outwash deposit from an ice sheet which pre

sumably did not reach Long Island. The stratigraphic position of 
the Jameco gravel indicates that sea level was perhaps 350 to 400 
feet lower than at present. As a result, accelerated erosion may have 
re-excavated or deepened some of the pre-existing Tertiary valleys 
and also cut some new valleys. This erosion probably also removed 
much of the remaining Cretaceous and Tertiary deposits from some 
areas of Long Island Sound and its tributary valleys, while the Jameco 
gravel was being deposited in other areas. Much of the Jameco 
gravel in the project area is apparently eroded from Cretaceous sources 
and was redeposited by melt water streams. 

The next event in Long Island's geologic history is recorded by 
the Gardiners clay, a marine formation, which overlies the Jameco 
gravel in the project area and also in the southwestern part of the 
island. The interglacial (Sangamon?) Gardiners clay probably was 
deposited when sea level was about 50 feet below its present position. 

The beginning of the Wisconsin glacial stage presumably was accom
panied by a renewed lowering of sea level and erosion of the Gardiners 
clay. However, the relatively shallow depth of erosional channels 
in the Gardiners in western Long Island seems to indicate a position 
of sea ievel perhaps 100 to 150 feet lower than at present. Eustatic 
lowering of sea level, brought about by retention of moisture from the 
oceans in continental ice masses, probably was as much as 290 to 3S0 
feet (Flint. 1957. p. 260). Isostatic adjustments to the weight of the 
superimposed ice or to its removal have not been recognized in Long 
Island. >uch crustal movements were probably small or negligible in 
the area marginal to the continental«ice sheets and would tend to 
decrease the total amount of relative emergence or submergence. 
The position of an ice front that was stable for considerable time in 
the Lone Island area is marked by the Ronkonkoma terminal moraine. 

S90-186—63 3 
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position of relative stability marked bv t^HarJor'H-»° 
moraine. Various outwash deposits and "till fHark?uuf ,termiaai 
are related to the advance stagnation ^ r HJI P- 48) 

Harbor Hi11. ice in the area. 
pressions along the north shore of Long^Zd £ u S°me de* 
stages of both ice invasions In oost-vWi.l» s e *a«ing 
tion proceeded under co^diti^^X" ZZ^ P 
sediments accumulated in soma of tk. ©i ? sea Ievel- Recent 
shore bays, and it a «••«•«» 'alley, and north-
p,,,. y=, a sea lerel roae to its present position in the most recant 
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ground water 

OSMeraL features 

Atrxrr* rno( *• 
infiltrates the ground, and part runs off o'vedJw Sp "6, part 
into Long Island Sound or the ocean 
downward into the soil and a„k. 1 • * water moving 
sod moistu^ wWch is sublr^011 " at shaU™ d«P* " 
plant growth! During th evaporation and the demands of 
moisture to the atmosphere ™Mpirationmay return 
precipitation. During the remainder of Thl " exceedui? those of 
after the soU-moistufe requ^ment 
through the Pleisen<-i.n« «Ajrt n raet moves down 
beconfA ^unT^r 5,m*w ,he «*"• 

deeper strata by downward percolaton^bLTf "" 

deeper strata along the coast • "P 1,eaka?e from the 

and by ground-water outflow in iki m Spnn8a #JonS shores, 
u««SSir2LS27f cr«L er of 3tream vaU^-

the bulk of th« cryr\ ^ Cretaceous and Pleistocene age form 
an t^T °f £h® BTound-water reservoir. The intergranular space of 
the i l^T^ fr°m the W9athered bedrock upwwd * 
saturation m u th# Uppar ** °f *•™ of 

ration. Where the upper part of the zone of saturation is in 
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permeable beds, ground water is unconfined or under water-table 
conditions. Ground water confined under pressure beneath relatively 
impermeable strata is called connned or artesian. The water may 
be under sufficient pressure to flow at the land surface, where tapped 
by a well. Flowing wells are common near the shores of some 
bays and harbors leading into Long Island Sound. 

Ground water in the project area is under virtually all degrees of 
confinement, ranging from water-table to artesian. Also, locally, 
bodies of ground water are perched above the main water table and 
separated from it by an intervening unsaturated zone. Ground water 
is perched where the downward migration of water is impeded by a 
relatively impermeable stratum, which results in a local zone of satura
tion unrelated to the main water table. 

All the water tn the ground-water reservoir can be considered to 
constitute a single hydraulic system, but the more permeable zones 
within the reservoir are called aquifers. .An aquifer is a discrete 
hydrological unit that is capable of yielding water to wells or springs 
in substantial quantities; it may be comprised of one formation, part of 
a formation, or group of formations. Impermeable strata in the reser
voir that confine or retard the flow of ground water are known as 
aquicludes or aquitards. respectively. 

VATER.BB&IUHO tJNrra 

In the project area, the ground-water reservoir includes three 
discrete aquifers which consist of parts of either one or two contiguous 
geologic formations. For identification and discussion, these are 
designated as the shallow unconfined. the principal, and the deep 
confined aquifers. In addition to these aquifers, local bodies of 
perched ground water also are discussed in following sections. 

30D1XS or PBBCSSD WATBS 

.Uthough bodies of perched water are found at several places 
in the northern part of the project area, they are not used as a source 
of water. .Areas in which isolated bodies of perched water commonly 
occur are outlined in figure 5. Perched water occurs close to the 
land surface in depressions that are underlain by clayey till, partic
ularly in the area of ground moraine north of the Harbor Hill terminal 
moraine. Perched-water zones also associated with till are common 
within the Harbor Hill and Ronkonkoma terminal moraines, which 
are shown in plate 8. .A sheet of relatively impermeable older ground 
moraine from the Ronkonkoma terminal moraine northward to 
Manhasset Neck causes ground water to be perched, commonly 
several tens of feet below land surface, in that area. Isolated bodies 
of perched water are found in clav-bottomed kettle holes within the 
moraines, in the intermorainal area, and on the outwash plain slightly 
south of the moraines. 
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Fionas A-Mw»ol non&vMtsra Naoaa aad ocnbMMm Qnnaa CmbUm. N.Y.. jbowuic bum * P«rt«d 
vtMT* 

SSALLOW oscosnsss AOOtFBK 

The shallow unconfined aquifer consists of those permeable Pleis
tocene and Cretaceous deposits that lie below the main water table 
and within the upper part of the zone of saturation, from slightly 
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below to a little more than 110 feet above sea level. Contours on 
the main water table are shown in plate 9. The shallow unconfined 
aqun'er is a source of water where it occurs in sand and gravel deposits, 
particularly in the glacial outwash plain south of the Harbor Hill 
terminal moraine. Owing to the irregular distribution of Cretaceous 
clay and other beds of low permeability within the aquifer m the 
vicinity of Eings Point and Port Washington, the water-bearing 
materials in these area are more discontinuous than elsewhere. Never
theless. small supplies of water are obtained from the aquifer for 
domestic and industrial purposes in many pans of the Manhasset and 
Great Neck peninsulas. Also, of considerable importance as sources of 
water are the permeable deposits in the shallow aquifer in northeastern 
Queens County and in sands Point, beyond the northern limit of the 
principal aquifer that is. in areas where these deposits lie directlv 
above t^ne ciav member of the Raman formation or the Gardiners ciav. 
In aOout o mgd (million gallons per day; of ground water was 
wit drawn from the shallow unconfined aquifer in the project area. 

psnrczm AQtjxres 

The principal aquifer corresponds approximately to that part of 
the Magothyi?) formation which occurs from about 50 feet below sea 
level downward to the top of the clay member of the Raritan forma-
tl™' places, moreover, the aquifer includes Pleistocene deposits 

1C^ blanket the Magothyi?) or lie in channels cut into it. Some 
pre-Wisconsin channels, which cut to or slightly into the clay member 
of the Raritan tormation and are tilled with undifferentiated Pleisto
cene deposits, nave been noted (pis. 4-7), and other channels un-
ouotediy exit m the area. The channel fill is generally of coarser 

texture than the adjacent Magothyi ?) deposits with which, however, 
it is ivrtrauiicailv continuous. The areal extent of the principal 
Mquiter .s indicated in plate 10. The principal aquifer terminates 
•n tne center of Great and Manhasset Necks, somewhat south of 
t e northern limit of the Cretaceous deposits shown in plate 3. The 
presence of the ciav member of the Raritan formation near sea level 
an t e truncation of the Magothv(?) by erosion limit the extent 
ot the principal aquifer northward (pi. 10). Bevond this limit, 
ue principal aquifer merges with the shallow unconfined aquifer. 

Hydrostatic heads in the principal aquifer are commonlv from a 
foot to several feet below those in the shallow unconfined aquifer, 
except in the Port Washington area, where they are as much as 85 
eet lower. Hence, the principal aquifer can receive water by down-
vard movement through permeable and relatively impermeable 

^ones. which include discontinuous clay lenses of both the Magothyi ?) 
and the Pleistocene. Although hydraulic continuity between the 
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shallow unconfined aquifer and the upper pan of the principal aquuer 
13 fairl} good locally, artesian conditions generally prevail in the deeper 
Hf" ' P n n C l p ^  f q u , f e r '  T h «  P r i n c i p a l  a q u i f e r  i s  t n e  c h i e f  s o u r c e  

h ! oV" °!i08t ° Pn,eCt afea* """P' the Peninsulas. In 1957 
abou S mgd wm withdrawn from wells screened in thTbJi ronl 
oi the Mogothy(.) formation and other permeable zones in the 
Magothv(?) and deeper Pleistocene deposits. * 

DS2P COHfSSBB AQOOTB 

theTRlHteePrCOafined ^er C0n3i8ts of the L1°yd saad member of 
hroe*rr  ?herTthei*?*******^underu««*•  

,m™Ti • lorer 1,mit of the ^"'fer is the bedrock surface- the 
Cardinal * n V°f the Rar,tan Nation and'the 
Gardmers clay The Gardiners clay may abut the clay mlto 
on the north, where the deposits of Cretaceous age have been eroded 

^ the **** sand of the RS 
formation (Cretaceous) and the Jameco gravel (Pleistocene) are 
V^5teThflaUi,C,dl3r * the northern Part of ^anhasset and Great 

m^K ^ contiguous clay bodies overlying the aquifer, the 
member of the Rantan formation and the Gardiners clay form 

effective connmng beds, which probably extend bevond the shoreline 
lltmeTT "T, ^ 8tta««™P^ relations are shown 1 ̂  
LuffeTaT r <PhL t6!.- ^ Vertical of tha d"P confined 
aquifer are shown on the hydraulic profile (pi. 12). 

As hydrostatic heads in the deep confined aquifer (pi. 11) are com-

o f ' ^  f ?7" ",uif"a•dOTn" 

""SS- *• ̂  contiguous Gardmers clay is possible in most of the area. 
fined7 fTr!? tha deep confined aquifer is the most perfectly con-
Smon^L^ h"rbri,"L UniB- T1" deV »n&«mL » 
r,TTTr 7 that iQWrference effects m the aquifer are 
nTfT from centers of pumpmg as much as 10 miles away from the 
and shanT ° <?nt™at' tbe exacts of pumping on the principal 
a mriiT T Uncanfinu i ftqUlfer are observed onlv within 
fined en.^I & nUle from Pnmped wells. The deep con-
nUdlT 13 * mVW 3°Urce of waier m the northern part of the 
ft ?iT T' pamculariy on Manhasset and Great Necks. Locally, 
needs A KT 38urca avaiIftbI® for large public suppUes or industrial 

About 7 mgd was withdrawn from the aquifer in 1957. 
THE WATER TABLE AN» nszoaomuc SURFACES 

cafhTrTTi P.re33UreS m each of th® aquifers in the project area 
a a water table or associated piezometric surfaces. 
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. lie soape and siope of these surfaces are determined chiefly by the Iiickness. areai extent, and permeability of the aquifer materials and 
le quantity of water moving through them. Moreover, each surface 
xpresses a dynamic equilibrium among ail factors aifectinar recharge 

I-nd discharge reiationsnips, both natural and artificial, within the 
luifer. \ ariations in any one of the factors may produce changes 

a tbe position of the surface and concomitant changes in storage and 
ressure in the aquifer and adjacent aquifers. 
The configuration of the water table, which marks the top of the 
allow unconfined aquifer, is shown in plate 9 by contours referred 

o sea level and is based on water-level measurements made in wells 
iring April 1957. From figure 14 it is apparent that a high position, 
lich is also on the main water-table divide of Long Island, lies in 

he Albertson-East Willis ton area about 214 miles south of the Harbor 
i Till terminal moraine. (Position of moraine shown on pi. 8.) Atnng 

is divide, which occurs in relatively permeable outwash deposits, 
"6 water table reaches altitudes of 75 to 80 feet above sea level, 
"he water table slopes from the divide area to the northwest, west, 

d southwest, at gradients of about 5 to 6 feet per mile near the 
ride, steepening to about 10 feet per mile toward the southwest, 

n the southern parts of Manhasset and Great Necks, there is a 
enounced flattening in the northwesterly siope from the main 

^ ride, and near the margins of Little Neck and Manhasset Bays 
nd Hempstead Harbor (pi. 9) the water table assumes steep bayward 

gradients of 25 to 35 feet per mile. The shape of the water table in 
I i central and northern parts of Manhasset and Great Necks is 
•..itrolled essentially by local recharge and geologic conditions, 

lore or less isolated ground-water mounds are indicated by closed 
ter-table contours above an altitude of 25 feet on Great Neck 

_ i 60 feet on Manhasset Neck. Although the presence of these 
lounds is favored by the topography of the peninsulas, the high rsition of the water table is largely the result of zones of low per-

ability within the zone of saturation. Thus, water-table altitudes 
i more than 110 feet on Manhasset Neck are due to the presence 
ithin the upper part of the ground-water reservoir of rather im-

meable till zones and Cretaceous deposits, the latter occurring 
)uned erosionai remnants and ice-shoved masses. Sharply defined 

oughs in the water table around Little Neck and Manhamet Bays 
. Hempstead Harbor, and the fact that water-table contours are 

_ ricted to land areas, indicate that the shallow unconfined aquifer 
inmates at the shore lines of-these salt-water bodies where ground-

Iter is discharged. 
he piezometric surface of the principal aquifer based on measure-

lents in observation wells in April 1957 Is shown in plate 10 The 

I 

I 

I 

I 

I 

I 

I 

I 
•i 

I 
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3hSe ®.nd s)°Pe °/ 'he Piezometnc surface is generally a somewhat 
subdued replica 01 the water table (pi. 9). The pronounced mound 
in the water table on Manhasset Neck is apparently reflected by a 
ground-water nose in the piezometnc surface somewnat west of 'the 
StnT °D ^ m°UDd- ^ centered around 
-S fo^t d^rlT 4 m&rked COne of dePre38l0n- ^ted by the 
-5-foot depression contour m the piezometnc surface, and has locally 
distorted the shape of the ground-water nose. Troughs in the piez<£ 
metnc surface are focused on Manhasset Bay and Hempstead Harbor 

ground-water discharge from the principal aquifer 
wit-water bodies. However, in contrast to the shallow un-

confined aquifer, the piezometnc surface shows that the princinal 
aquifer probably extends beneath the southern parts of tlCblS 
but terminates somewhat farther north near the limit of the aouite 
as indicated in plate 10. aquuer, 

The piezometnc surface of the deep confined aquifer in April 1957 

cessaUon of pumping in most wells tapping this aquifer in the 
zr1 "**• Ju rapidi!r i»srwirtiaqsr^s; 
that are caused by pumping, it is difficult to depict a representative 
piezometnc surface. However, the piezometnc surface pr^n^ In 
figure 18 may be generally representative for average daily recovery of water 
levels dunng most of the year, when withdrawals from theTuif^ 

stL^,eC6 a7ra!? af°ufc 6 * 7 mgd- Withdrawals during the summer ere considerably larger, as much as 14 mgd in July f955 

and the piezometnc surface in July 1955 undoubtedly was markedly 
lf^uLL°m ltOVm ? figWe 18- DePresaion contours on plate 
industrisJ 30mewhae schematically, the larger public-supply and 
of lTsT ThTP,nS thae were b op«»tion during the spring 

1957. The cones of depression are indicative of partial recovery of 
fro^davm T** pUmping; their gradients and lateral extent vary 
£ ? 7' tCCOrdmg 10 the ratea of antecedent pumping and 

3 r f combmations of pumping wells. Although the natural 
shape of the piezometnc surface is distorted by pumping effects it is 

:rom ?'*"11 l,h" *• *»•' 
^ •" 20 foot on th. 

TIm "" '° le" 4 « "» "uthwrn. 
St oo^ul Ptoiect a„. th, nvorago gr«ii,nt i. .boot 2 to 3 
lf r™ ^ u , 001 coneour the south-central part 
of Great Neck may reflect local recharge by downward leakage from 
he pnnapal aquifer or possibly may be a residual higfa^p^ 
theme™^> J nearby pumping. Also the pronounced noses on 
the piezometnc surface m the northern parts of Manhasset and Great 
weeks presumably indicate local areas of downward leakage from the 
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shallow unconrinea aquifer. On the west side of Manhasset Xeck is 
a cone of depression, marked by a re-entrant in the 2-foot contour, 
in which the piezometric surtace has been deDressed by pumping to 
positions considerably below sea level. This situation, of course, is 
conducive to sait-water encroachment from Manhasset Bay into 
the deep aauiier. As indicated by the piezometric contours, the deep 
confined aquher extends beneath all the land area of the project and 
probably also beneath Little Xeck Bay, Manhasset Bay, and Hemp
stead Harbor. 

RBCHABGB 
The ground-water reservoir in the project area is replenished under 

natural conditions solely by precipitation, which in Xasseu Countv 
averages about 43 inches annually. Of this, perhaps 50 percent 
reaches the water table at an average recharge rate in Xassau County 
equivalent to about 1 mgd per square mile. This rate of recharge is 
prooaDiy r.igh lor the northern part of the project area, where the 
relatively steep topography, near-surface till, and Cretaceous ciav 
impede miiltration and increase overland runotf. Thus, recharge to 
the water table within the project area (63 square miles! rnav.be 
little more than 55 mgd. Even under optimum conditions, recharge 
to the water table is chiefly dependent upon precipitation during the 
season when plant growth is dormant. The infiltration from summer 
rains is to a large extent intercepted by growing plants, and ground
water replenishment may be negligible during the growing season. 
Xormally. precipitation in Xassau County is fairly evenly distributed 
throughout the year. 

The principal and deep confined aquifers are replenished entirely by 
downward percolation of water from the shallow uncontined aquifer 
througn the more permeable zones within confining clay bodies and 
even, uirectiy but slowly, through the clay. VThereas recharge areas 
for the principal aquifer coincide generally with areas of high water 
table in the shallow aquifer and flow directions m both aquifers are 
similar, water in the deep connned aquifer, particularly in the Lloyd 
sand member of the Raritan formation, apparently originates chiefly 
in eastern Xassau County—mostly east of the project area. However, 
the deep confined aquifer also receives local increments of recharge 
within the project area, as indicated by the contours on its piezometric 
surface t pi. 11) in Manhasset and Great Necks. 

Recharge to the deep confined aquifer through the confining clay 
may be estimated by application of a modified equation expressing 
Darcy's law: 

Q - P I A  
in which 0 is the discharge in gallons per day: P is the coefficient of 
permeability, in gallons per day per square foot: I is the hydraulic 
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gradient in feer na~ t ^s- ^T-
feet  throuffh which the'rf*"! '* U tb® cr°ss-sectional are* • 
of O.OOl to n i fnr ? discharge occurs. i«umm m ^uare 
of  t , sy ' th< 

P 0.001.Pmuebuue Pat**# .01 * ttMpir 
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" 0 0 0  

These values, of course "V ~ : :$ooo 

S? 0LrT,TZvhe ^ ^ 

p=cr  r*  be,"wn ^  

parts of .Yassau Co 
areas. The NMKI . , ttl of denselv DODUIa^ IT V -V HAS 
P»«d «r.„ hP"b ™ difP<»i»? «f s»m ""^thJized 

ta° "iT bjLoon.truc.ion o™ jr""10"' 
charee baaino charge basins. Of v0„. ort stonn-sewer 
^ oasins constructed since 193? „i,/ Counts 425 re-

undcriytoj BattrWt matot.n."«^ " "tu«l penncbilitic 
"on. temperature, and head o( 1° .! h*3"1- """dent preclD, ° 
™° b«in ne^~ .«««• fn an 
h 4°0 ?pd per square foot under vA^10n rates r»««ne from 

a n d  o t V ^ 6  W a t e r  f l r a L h l r ^ ^ r ' 1 ' 1 0 0 3 * e r e  and others  1939) .  the  1 Geological Surrev / Brice 
-Artificial recharge to tho «-

cesspools and septic tanks Th^ &l8° is effected br means of 
mtZjdT*? f°r PUblic supply inlaeP8l5 mgd0rab0Utila,f th« 
returned to the ground. whUeahnL?- project area in 1957 was 

ê aSolTT17 *° Long Ialand Sound Suh ** dischar?ed M Seated ££££ ***** diachaiw to S? °CeM- 'he 
tiua 8°urce of ground-waL»r^l . 'dewater may eventuaUv 

«dcTeofth,8roMd 
? POOPOM. a returned to the eroi^d*h c°unty /or industrial 

ground by sumps and diffusion 
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wells. Thus. 1S.0 mgd or 75 percent of the total industrial pumpage in 
Nassau County (24.3 mgd) was returned to the ground-water reservoir 
in 1957. Of 18.0 mgd, it is estimated that about 6 mgd was returned to 
the ground in the project area. 

MOVEMENT 

Ground water moves along flow lines from points of high head to 
points of low head. The rate of movement depends upon the per
meability of the materials in the reservoir and relative differences in 
head. The bulk of ground-water dow in an aquifer is in the direction 
of the steepest gradient and normal to contour lines, as shown on the 
water-table (pi. 9) and piezometnc maps (pis. 10,11); yet there may be 
minor dow components oblique to the principal flow direction. In the 
shallow unco mined aquifer, most of the water moves from the 
water-table divide in the Albertson-East Willis ton area toward the 
northwest, west, and southwest (pi. 9). However, in the southern 
parts of the Manhasset and Great Neck peninsulas, much of the 
northward and northwestward flow from the main divide is intercepted 
and diverted laterally by east-west valleys, such as those of the Cutter 
Mill and Flower Hill drains, that cross the peninsulas. Each of 
peninsulas contains a well-developed ground-water mound in the 
shallow aquifer, and from these mounds the shallow ground water 
flows radially outward to bounding salt-water bodies. However, from 
the apices of both mounds, most of the flow apparently is westward 
because of masses of rather impermeable Cretaceous deposits at 
altitudes of 50 to more than 100 feet along the eastern margins of 
both peninsulas. 

Ground-water flow in the principal aquifer (pi. 10) is generally 
westward and northward—similar to that in the shallow unco mined 
aquifer but not coinciding everywhere. In the area of the mam 
ground-water divide, pressure heads in the principal aquifer are a foot 
to a few feet lower than the water table, and water moves downward 
from the shallow aquifer into the principal aquifer. A head difference 
of approximately 5 feet between the water table (well N1140) and the 
basal zone of the principal aquifer (well N575) has been observed in 
Garden City (pi. 12). The vertical interval between the screens of 
wells N575 and X1140 is about 460 feet, which is the maximum 
known interval in the project area between the two aquifers. In 
parts of Fort Washington on Manhasset Neck, heads in the principal 
aquifer are as much as 85 feet lower thin those in the shallow aquifer 
(pis. 9. 10). As little downward movement of water from the shallow 
uncon fined aquifer seems possible in this area because of highly 
impervious clay bodies, the principal aquifer apparently receives 
water almost entirely by flow from the south. 
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treasure heads in the principal aquifer in an area peripheral 
«" -wis*.? nuu a amp see ad Harbor are commonly 

bigner than the water table and also higher than the heads in the deep 
conhned aquifer Thus. water in this area can more upward into 
the shallow aquifer or into saltwater bodies as well as downward into 
the aeep conhned aquifer. The pressure relationships of shallow, 
principal, and deep aquirers at the southern ends of Little Neck Bay 
Mannassec Bay, and Hempstead Harbor are shown in figure 6 Pr£ 
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sures in the principal aquifer, above the clav member of the Raritan 
formation are generally 6 to 10 feet higher than the water table at 
corresponding sites. At the southern end of Hempstead Harbor 
exceptionally high heads, resulting from recharge to the strata above 
toectey member from the surrounding high ground, have been 

t ,ep!fl of 12 feet beW ch« iand surface, pressures are 
26o7j(Tf ,h"f T**™' *n'1" "" bM* 0( P^P"1 "I"** 
a .  "•  p"aiu™3"" •boutm4b0™ 
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Under natural conditions, the bulk of the water in the deep confined 
aquifer moves westward across the project area (pi. 11). However, 
a northerly component hows across Mann asset and Great Necks ana 
Hempstead Harbor toward Long Island Sound. South of the nortnern 
limit of the principal aquifer (pi. 10), pressure heads in the deep con
fined aa uuer are commonly from a few feet to as much as SO feet lower 
>hnn those in the principal aquifer and water moves downwara. 
North of thi« limit., in the northern part of Manhasset and Great 
Necks, the water table in the shallow unconfined aquifer is generally 
5 to 20 feet higher than pressure heads in the deep confined aquifer, 
and water moves downward from the shallow to the deep aquifer. 

Movement of water in the vertical plane through the ground-water 
reservoir is demonstrated in a hydraulic profile from Sands Point to 
Garden City (pL 12). This profile serves to indicate the relationships 
of the aquifers, chief confining strata (aquicludes), pressure heads, and 
principal areas of recharge and discharge. Water levels and piezo-
metric heads are given as of April 19ST and reflect, where measured 
in supply wells, average recovery periods of 8 to 12 hours after pump 
shutdown. The line of the profile, shown on plate 9, was chosen to 
show principal head relationships and flow directions in a typical 
vertical section through the ground-water reservoir. Inasmuch as 
flow directions in the shallow, principal, and deep aquifers do not 
coincide entirely in any one plane of section, some oblique-flow com
ponents are nece&torily included and labeled as such. Also*, the 
hydraulic profile shows the tracts of equipotential surfaces where these 
are intersected by the line of profile. 

ogacsaaoB 

Ground water is discharged naturally by evapotranspiration, 
coastal springs, submarine discharge into the salt-water bodies, and 
effluent seepage into streams that drain into Long Island Sound. Also, 
water is discharged artificially by withdrawals from wells. 

Losses from the zone of saturation through evaporation and trans
piration vary seasonally and depend in large degree on the position of 
the water table with respect to the land surface. In areas where the 
water table is close to the land surface, moisture is returned to tae 
atmosphere by evaporation from the soil zone and by the transpiration 
of plants whose roots tap the water table or the capillary tringe above 
it. Thus, high evapotranspiration rates prevail in some meadow 
lands, alluvial deposits, and swampy areas, particularly along the 
north shore and on Great and Manhassec Necks (see pL 8). Evapora
tion from the land and from floating pans in the Mineola area, deter
mined by the Surface Water Branch of the U.S. Geological Survey, 
ranged from 24.33 to 28.08 inches for 7-month periods (April-October) 


